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State  op  Indiana, 
Department  of  Geology  and  Natural  Resources. 

Indianapolis,  Ind..  May  28,  1913. 

Samuel  M.  Ralston,  Oovernor  of  Indiana: 

My  Dear  Sir — T  am  sending  you  today  the  manuscript  of  the 
Thirty-seventh  Annual  Report  of  the  Department  of  Geology  and 
Natural  Resources  of  Indiana.  The  assemblying  of  the  data  of  the 
report  was  delayed  several  weeks  because  of  the  inability  of  the  U. 
S.  Bureau  of  Soils  to  get  their  portion  of  it  completed  and  trans- 
mitted to  me.  Through  the  courtesy  of  Milton  Whitney,  Chief  of 
the  Bureau  of  Soils,  the  report  on  the  co-operative  work  ])etween 
the  State  of  Indiana  and  the  Ignited  States  Government  was  hur- 
ried to  completion,  and  our  citizens  will  get  the  benefit  this  year 
of  the  work  done  under  the  co-operative  contract. 

Respectfully  submitted, 

Edward  Barrett, 

State  Geologist. 
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INTRODUCTION 


By  Edward  Barrett. 


The  major  portion  ot*  the  State  Geologist's  time  during  the 
field  season  of  1912  was  taken  up  in  the  investigations  of  the  Soils 
of  the  State. 

He  believes  that  a  survey  of  the  Soils  of  the  State  is  a  proper 
function  of  the  Department  of  Geology.  He  has  never  been  able 
to  see  why  an  investigation  and  discussion  of  the  geological  forma- 
tion known  as  Soil  is  not  as  important  as  the  next  formation  below 
it,  whatever  that  formation  maj"  be.  Hence,  the  bulk  of  the  en- 
ergy and  means  of  the  Department  during  the  calendar  year  1912 
were  devoted  to  the  Soil  problem. 

In  the  investigations  and  discussions  of  the  Soils  of  the  State, 
the  State  Geologist  endeavors  to  stay  within  the  realm  of  Geology ; 
therefore  he  approaches  the  Soil  problem  under  the  following 
heads : 

1.  Topography  and  its  influence  on  plant  life,  native  and  cul- 
tivated. 

2.  Geological  formations,  study  of  outcroppings,  areal  extent 
and  classification  of  same. 

3.  Soils — their  derivation  and  chissification. 

4.  Study  of  exceptional  soil  conditions — sour,  acid,  swamp, 
peat  and  muck  areas. 

5.  Drainage,  natural  and  artificial. 

6.  Cultural  methods  in  farming. 

In  past  years  almost  every  rock  formation  known  in  Indiana, 
from  the  lowest  Ordovician  up  to  the  recent  Glacial  have  been  sur- 
veyed. Days,  months,  years  of  time  and  thousands  of  dollars  of 
money  have  been  spent  by  former  geologists  in  these  surveys,  but 
only  in  recent  years  has  any  systematic  survey  of  the  Soils  been 
made.  The  present  Geologist  during  his  first  year — 1911 — in 
charge  of  the  Department,  made  the  Soils  the  major  part  of  the 
Department's  work. 

In  1912,  the  Soil  surveys  by  counties  were  prosecuted  under  a 
co-operative  agreement  with  the  United  States  Government.  This 
work  will  be  continued  during  1913. 
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8  I{K1»()IIT    OF    STATK    <;  KOLfXJ  1ST. 

During  1912,  Mr.  L.  A.  llurst  of  the  U.  S.  Bureau  of  Soils,  and 
Messrs.  E.  J.  (il rimes  and  II.  G.  Young  of  this  department,  sur- 
veyed the  soils  of  Tipton  and  Hamilton  counties. 

Mr.  W.  E.  Tharp  of  the  U.  S.  Bureau,  and  B.  J.  Quinn  of  the 
Indiana  Department,  made  a  close,  detailed  survey  of  the  soils  of 
Boone  County. 

The  soil  work  of  Montgomery  County  was  done  by  Grove  B. 
Jones,  from  the  U.  S.  Department  of  Agriculture,  and  Harold  Ora- 
hood  from  this  office. 

The  Putnam  C^ount}'  work  was  in  charge  of  Mr.  Noble  Coryell 
and  Ralph  S.  Ilesler  of  Indiana  University.  These  field  men  went 
carefully  over  the  area  assigned  them,  and  their  report  and  map 
is  one  of  the  best  in  the  present  volume. 

It  is  not  the  purpose  of  the  Department  of  Geology  to  survey 
at  present  the  soils  of  Madison,  Tippecanoe,  New^ton,  Marshall  and 
Allen  counties.  These  counties  were  surveyed  some  years  ago  by 
the  1 1.  S.  Bureau  of  Soils  and  the  reports  were  published  on  each 
county  in  bulletin  form.  So  few  of  these  bulletins  ever  reached 
Indiana,  and  there  has  been  such  a  great  demand  for  information 
on  the  soils  of  these  counties,  that  it  is  deemed  advisable  to  incor- 
porate the  reports  and  maps  of  these  counties  in  the  present  vol- 
lune,  and  with  the  consent  of  the  United  States  Bureau  this  has 
been  done. 

The  State  Supervisor  of  Natural  Gas. — Much  of  the  time 
of  the  Supervisor  during  1912  was  spent  in  the  field,  safe- 
giuirding  the  gas  and  oil  interests  of  the  State.  The  Legislature  of 
1913  amended  the  law  relating  to  the  waste  of  gas,  by  which  a 
fine  of  .1^50  to  $500  is  imposed  on  persons  convicted  of  violating  the 
law.  Heretofore  no  penalty  was  attached  to  the  law  for  the  waste 
of  gas,  and  the  Supervisor  and  prosecuting  attorneys  were  almost 
helpless  in  prosecutions.  Much  good  will  doubtless  come  from  the 
penalty  amendment  where  reckless  oil  drillers  and  companies  per- 
mit escape  and  destruction  of  gas. 

The  present  report  closes  with  a  discussion  of  the  Stratigraphy 
and  Paleontology  of  the  Tanner's  Creek  Section  of  the  Cincinnati 
Series,  by  Dr.  E.  R.  Cumings  of  Indiana  University  and  his  stu- 
dents. The  paper  is  the  result  of  several  years'  study  in  field  and 
laboratory,  of  the  Stratigraphy  and  prevailing  types  of  Bryozoa  as 
shown  in  exposures  of  the  (Mncinnati  formations  in  Indiana. 
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Topography  of  Indiana— Map. 


By  Edward  Barrett. 


1st.    Highest  elevation  in  the  State — 1,285  feet  al)Ove  sea  level, 
iimmit,  Randolph  County,  eight  miles  south  of  Winehester. 
2d.    Lowest  elevation  in  the  State — 313  feet  above  sea  level,  at 
t  he  confluence  of  the  Wabash  and  Ohio  rivers,  PovSey  C -ounty. 

3d.    Average  elevation  above  sea  level — estimated  to  be  700  feet. 
A  topographic  map  of  an  area  is  an  expression  of  the  surface 
features  of  that  area.    Such  a  map  could  be  absolutely  true  in  de- 
tail only  when  based  upon  a  system  of  contour  lines  having  the 
smallest  possible  intervals. 

The  map  herewith  is  not  offered  as  a  piece  of  perfect  work- 
manship. The  elevations  were  derived  from  the  data  published  in 
the  Thirty-sixth  Annual  Report,  and  in  the  absence  of  complete 
topographic  contours  the  boundaries  of  areas  of  different  eleva- 
tions could  not  be  established  with  exactness,  but  the  boundaries 
are  generally  true.  The  writer  is  willing  to  bear  the  criticism  of 
inexactness  in  this  first  attempt  at  a  topographic  map  if  he  can  but 
point  out  the  necessity  for  a  topographic  survey  of  the  State.  In- 
deed, any  criticism  will  but  serve  to  emphasize  the  necessity  for 
exact  information. 

A  Word  as  to  Geologic  Horizons  and  Elevations. — Could  one  but 
stand  at  some  point  in  southeastern  Indiana,  say  between  the  south- 
eastern corner  of  Switzerland  County  and  the  southeastern  corner 
of  Union  County,  and  look  westward  or  southwestward  and  see 
the  outcropping  features  of  the  geological  formations  of  the  State, 
they  would  present  an  ascending  series,  geologically  speaking,  from 
the  Lower  Silurian,  in  the  extreme  southeastern  part  of  the  State, 
up  to  the  highest  formation,  the  IVIerom  sandstone,  along  the  Wa- 
sh River  on  the  western  side  of  the  State.    Above  this  of  course 
the  glacial  drift.     Or,  to  put  the  matter  in  another  way,  the 
nnations  are  successively  younger  as  we  ascend  geologically  from 
le  eastern  and  southeastern  parts  of  the  State  to  the  western  part, 
le  sediments  and  drift  of  the  western  part  having  been  laid  last. 
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10  REPORT  OF  STATK  GEOLOGIST. 

The  picture  is  more  difficult  to  draw  from  any  viewpoint  along 
the  eastern  margin  of  the  State,  from  Union  County  northward, 

The  State  Supervisor  of  Natural  Gas,  in  his  report  for  the  year 
for  the  reason  (1)  that  the  northern  two-thirds  of  the  State  are 
covered  with  a  thick  mantle  of  glacial  drift;  and,  for  the  further 
reason,  (2)  that  erosion  has  not  played  such  a  prominent  part  in 
the  northern  part  of  the  State  as  in  the  southern  part,  where  it  has 
profoundly  influenced  the  topography  of  the  State. 

While  the  above  is  true  from  a  geologic  standpoint,  the  reverse 
is  true  from  a  topographic  standpoint.  Topographically  speaking 
the  eastern  parts  of  the  State  are  the  highest,  the  slope  or  dip 
being  to  the  south  and  southwest.  The  only  exception  to  this  south- 
western slope  worthy  of  notice  is  a  small  area  in  the  extreme  north- 
ern end  of  the  State,  which  area  is  drained  by  the  Pigeon,  Elkhart 
and  St.  Joseph  rivers.  The  lower  courses  of  these  rivers  have  been 
largely  influenced,  if  not  entirely  changed,  by  the  deposition  of 
drift  materials  during  the  later  glacial  periods. 

The  elevation  along  the  eastern  margin  of  the  State,  from 
Franklin  County  to  Steuben  County,  is  from  800  to  about  1,200 
feet  above  mean  sea  level.  Along  the  western  margin  of  the  State 
from  Posey  County  to  Lake  County,  the  elevation  varies  from  31)^ 
feet  in  the  extreme  southeastern  part  of  Posey  County  to  about  750 
feet  in  Lake  County. 

Indiana  is  not  a  mountainous  State.  It  has  never  been  such. 
There  is  no  geological  evidence  within  the  State  of  violent  agitation 
or  upheaval  in  the  formative  period  of  the  portion  of  the  earth's 
crust  now  known  as  Indiana.  All  of  the  valleys  and  hills  and  un- 
dulations in  the  State  were  formed  by  the  erosive  power  of  water, 
either  glacial  or  stream.  The  differences  in  elevation  above  sea 
level  in  the  State  are  not  sufficient  to  cause  any  marked  difference 
either  in  climate  or  in  vegetation,  either  native  or  cultivated.  The 
oak,  the  maple  and  the  ash  grow  as  vigorously  in  Randolph  County, 
where  the  altitude  is  greatest,  as  in  Posey  County,  where  it  is  the 
least.  The  same  thing  is  true  of  corn  and  wheat.  The  slight  dif- 
ference in  seeding  time  in  the  southern  part  of  the  State,  anil  seed- 
ing time  in  the  northern  part  is  due  to  latitude  and  not  to  altitude. 
Perhaps  spring  is  incidentally  encouraged  in  the  southern  part  of 
the  State  by  the  prevailing  south  to  southwestern  slopes,  and  re- 
tarded somewhat  by  the  flat  and  slopeless  areas  in  the  northern 
part  of  the  State.  The  same  thing  would  be  true  of  hai'vest  time. 
While  differences  in  life  and  crop  zones  of  the  State  have  not  been 
profoundly  influenced  by  altitude,  nevertheless  an  intimate  knowl- 


TOPOGRAPHY   OP  INDIANA.  11 

edge  of  the  topography  of  the  State  is  of  inestimable  value  to  the 
people  in  the  several  ways  enumerated  under  the  head  of  Ilypsom- 
etry  of  Indiana  in  the  Thirty-sixth  Annual  Report  of  the  Depart- 
ment of  Geology,  as  follows : 

1.  As  preliminary  maps  for  planning  extensive  irrigation  and 
drainage  projects,  showing  areas  of  catchment  for  water  supply, 
sites  for  reservoirs,  routes  of  canals,  etc. 

2.  For  laying  out  of  highways,  electric  roads,  railroads,  aque- 
ducts, and  sewage .  systems,  thus  saving  the  cost  of  preliminary 
surveys. 

3.  In  improving  rivers  and  smaller  waterways. 

4.  As  bases  for  the  compilation  of  maps  showing  the  extent 
and  character  of  forest  and  grazing  lands. 

5.  In  classifying  lands  and  in  plotting  the  distribution  and 
nature  of  soils. 

6.  In  locating  and  mapping  the  boundaries  of  the  life  and  crop 
zones,  and  in  mapping  the  geographic  distribution  of  plants  and 
animals. 

7.  As  base  maps  for  the  plotting  of  information  relating  to 
the  geology  and  mineral  resources  of  the  country. 

8.  In  connection  with  questions  relating  to  State,  county  and 
town  boundaries. 

9.  As  a  means  of  promoting  an  exact  knowledge  of  the  country 
and  serving  teachers  and  pupils  in  geographic  studies. 

10.  In  connection  with  legislation  involving  the  granting  of 
charters,  rights,  etc.,  when  a  physical  knowledge  of  the  country 
may  be  desirable  or  necessary. 


Fertilization  of  Soils. 


By  J.  B.  Edmondson. 


The  man  who  farms  is  engaged  in  a  business  so  complex  and 
many-sided  that  it  is  no  uncommon  occurrence  for  him  to  escape 
to  the  city  to  take  up  a  more  simplified  profession,  or  to  see  young 
men  hesitate  long  before  choosing  the  farm  for  their. life's  work. 
The  universal  cry  of  such  individuals  is  that  there  is  too  little 
money  in  farming,  when  the  trouble  lies  in  the  fact  that  they  are 
not  able  to  measure  up  to  what  is  re(|uired  of  the  man  who  is  mak- 
ing a  success  on  the  farm  today.  One  has  but  to  glance  about  him 
and  note  the  many  examples  that  the  country  affords  of  men  who 
have  turned  farming  into  a  highly  successful  business,  financially 
and  otherwise,  to  he  convinced  of  the  truth  of  this  statement.  Re- 
duced to  its  simplest  terms,  good  farming  consists  of  raising  the 
biggest  crops  possible  every  year  the  business  is  followed,  and,  inci- 
dentally, the  longer  it  is  followed  the  more  satisfactory  should  be 
the  returns.  That  is,  farming  is  a  growing  business  if  rightly  en-' 
gaged  in.  While  the  manufacturer's  plant  will  be  subject  to  sev 
eral  thousand  dollars  deterioration  during  the  twelve  months,  the 
plant  of  the  intelligent  farmer  w411  be  in  even  l)etter  condition  for 
manufacturing  crops  at  the  end  of  that  time,  notwithstanding  the 
fact  that  it  has  already  turned  over  a  good  crop  account  to  the 
owner.  The  longer  the  intelligent  farmer  remains  on  the  farm  the 
more  productive  it  should  become,  but  the  sooner  the  careless  or 
ignorant  farmer  gets  to  town  and  into  the  shops  the  better  off  it 
is  all  around,  provided  his  place  is  taken  by  one  of  more  thorough 
understaning  of  the  business  in  which  he  is  engaged. 

Of  first  importance  in  farm  economics  and  in  farm  practice  is 
the  soil.  So  intimately  is  the  soil  related  to  every  operation,  and 
so  complicated  is  its  management,  that  a  working  knowledge  of  the 
principles  that  underlie  its  power  to  produce  crops  is  one  of  the 
very  essential  (jualifications  of  the  fanner.  So  true  is  this  that  a 
man's  success  or  failure  can  be  determined  by  the  manner  in  which 
he  treats  his  soils'almost  as  accurately  as  by  an  examination  of  his 
bank  account.     Fundamentally,  it  is  not  a  (juestion  of  whether  the 
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farnu*r  is  raising  pure  bred  stock,  whether  he  is  teecliiig  ha  lanced 
rations,  or  whether  he  is  providing  sanitary  (|uarters  tor  his  cows; 
all  these  things  are  important,  yet  they  will  fail  to  keep  him  of^* 
the  breakers  unless  he  is  on  right  terms  with  the  soil  that  grows  his 
crops.  Essential  as  live  stock  is  on  the  well  regulated  farm,  even 
that  must  be  regarded  as  subsidiary  to  the  tilling  of  the  soil  and 
the  raising  of  crops.  With  the  soil  cheerfully  responding  at  har- 
vest time  with  bountiful  crops,  all  these  other  things  will  be  added 
unto  the  farm  by  a  sort  of  an  evolutionary  process;  !)ut  with  the 
soil  sick  and  out  of  harmony  with  mankind  uiid  all  useful  plants, 
the  whole  situation  is  changed  to  one  of  more  or  less  hopelessness. 
Strangely  enough  the  great  farming  class  seems  to  be  the  least  con- 
cerned of  any  in  regard  to  the  condition  of  the  soil.  While  business 
men,  lawyers  and  ministers  are  agitating  the  subject  of  soil  conser- 
vation through  the  medium  of  the  press  and  from  the  platform, 
farmers  continue  to  sow  and  plant  their  acres  with  little  or  no  cvi- 
(Irnce  of  improvement.  In  fact,  it  is  safe  to  say  that  the  movement 
for  better  agriculture  will  have  to  be  carried  along  and  fostered  by 
forces  that  are  entirely  foreign  to  the  actual  farming  intc  rests.  The 
farmer  has  plenty  to  eat  and  wear  and  does  not  feel  the  pinch  of 
high  prices  nor  experience  the  prospects  of  finding  his  larder 
empty,  and,  consetjuently,  he  is  unable  to  realize  the  necessity  of 
increasing  the  output  of  his  farm.  The  cry  is  gaining  in  volume 
every  year  from  one  end  of  the  country  to  the  other  that  the  produc- 
tive value  of  the  soil  is  growing  less  and  less  under  the  present 
system  of  management,  and  very  slowly  the  tide  is  turning  in  the 
direction  of  more  careful  and  scientific  methods. 

In  discussing  the  fertilization  of  soils,  the  writer  realizes  that 
the  task  is  no  simple  one.  In  talking  to  farmers  in  regard  to  this 
matter  one  is  impressed  with  the  fact  that,  as  a  rule,  the  principles 
underlying  practical  soil  fertility  are  but  little  understood.  Thou- 
sands of  farmers  who  have  tilled  the  soil  all  their  lives,  feed  to  the 
soil  fertilizer  by  the  sack,  much  as  they  feed  oats  to  the  horses,  and 
believe  the  problem  is  solved.  While  there  are  many  points  in  re- 
gard to  the  action  of  fertilizers,  the  assimilation  of  plant  food  from 
the  soil,  and  the  relation  of  soil  bacteria  to  plant  life  that  are  not 
clearly  understood  bv  the  scientists,  vet  a  man  must  have  a  fairlv 
<lefinite  understanding  of  what  his  soil  is  actually  in  need  of  be- 
fore he  can  set  about  to  supply  it.  The  more  of  a  soil  expert  the 
farmer  is  the  more  liable  he  is  to  prosper;  but  it  does  not  follow 
that  the  average  farmer  with  the  average  education  is  doomed  to 
failure.    There  are  so  many  ]>hases  of  soil  management  made  mani- 
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fest  to  the  eye  that  every  farmer  has  ample  opportunity  to  act 
intelligently  in  regard  to  it,  whether  he  !>e  able  to  write  his  name 
or  not.  A  man  ntn^l  not  be  a  college  graduate  to  be  able  to  tell 
that  his  soil  is  acid  and  needs  lime ;  that  his  soil  needs  draining  out 
in  order  to  give  the  air  and  soil  bacteria  a  chance  to  enter;  that 
the  humus  Ls  entirely  burned  out  of  the  soil  on  his  heavy,  clay  up- 
land, or  that  a  one-year  rotation  is  a  <{uick  and  sure  way  to  destruc- 
tion. The  close  obser\'er  can  determine  all  these  points  from  the 
outward  indications  of  the  soil  itself.  But  before  he  can  do  even 
this  he  must  know  what  to  look  for;  that  is,  he  must  understand 
the  ills  of  the  soil  sufficiently  well  to  be  able  to  recognize  them  when- 
ever the  symptoms  are  found.  His  own  observations,  coupled  with 
his  experience,  will  go  far  in  guiding  him  in  his  operations. 

When  a  soil  refuses  to  produce  crops  in  profitable  quantities  it 
is  an  indication  that  it  is  lacking  in  some  essential  that  othei*s, 
which  raise  large  crops,  possess.  Just  what  this  is  is  not  easily 
determined  in  every  case,  but  it  is  a  safe  assumption  that  were  its 
needs  supplied  it  would  respond  as  satisfactorily  as  the  other.  Gen- 
erally speaking,  farmers  do  not  believe  this.  That  is,  they  con- 
sider the  poor  farm  on  the  hillside  as  nothing  but  a  hill  farm  with 
its  stunted  growth  of  corn  and  wheat,  and  that  its  chances  of  ever 
doing  anything  more  are  extremely  remote;  consequently  such 
farms  are  usually  farmed  in  accordance  with  this  view.  True, 
there  is  a  wide  variation  between  the  rich,  black  loam  of  one  sec- 
tion and  the  raw,  gully-washed  hillsides  of  another,  with  one  pro- 
ducing s(*veiity-five  bushels  of  corn  per  acre  and  the  other  barely 
fifteen;  but  it  has  been  clearly  demonstrated  many  times  over  by 
practical  farmers  that  whenever  the  latter  extreme  type  of  soil  is 
supplied  with  those  things  which  it  was  either  deprived  of  by  na- 
ture or  robbed  of  by  man,  and  which  the  former  soil  contained  in 
abundance,  the  variation  in  the  yields  dwindles  down  until  the  hill- 
side is  growing  as  luxuriant  crops  as  the  other.  The  point  is  that, 
except  in  rare  instances,  there  is  no  such  thing  as  naturally  sterile 
soil  or  permanently  exhausted  soil;  but  there  is  such  a  thing  as 
keeping  soils  in  such  a  low  state  of  productiveness  as  to  render  their 
cultivation  unprofitable.  One  man  is  considered  a  wizard  because 
he  succeeds  in  doubling  the  yield  of  his  neighbors  on  the  same  type 
of  soil ;  in  short,  it  is  not  a  question  of  soil  in  most  cases  nearly  so 
much  as  one  of  whether  the  farmer  understands  the  particular  kind 
of  treatment  that  his  particular  soil  needs. 

But  another  consideration  entei-s  here  which  accounts  largely 
for  why  poor  farnvs  remain  poor,  and  why  they  usually  grow^  poorer 
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and  poorer  each  year.  Generally  speaking,  the  poorest  soil  is  com- 
pelled to  support  the  most  shiftless  farmers.  This  means  that  soil 
which  above  all  else  needs  a  careful  and  intelligent  farmer  to  man- 
age it  is  doomed  to  sink  lower  and  lower  in  the  productive  scale 
through  the  exploitation  of  ignorant  soil  robbers.  On  the  other 
hand,  soil  that  by  happy  circumstance  was  adapted  for  the  grow- 
ing of  crops  before  man  entered  on  the  stage,  from  the  first  at- 
tracted the  better  class  of  farmers,  and  in  the  sifting  and  shifting 
process  that  followed  the  best  farmers  through  their  own  fitness 
gained  possession  of  the  most  productive  lands.  As  a  consequence 
of  this  the  poorer  farmers  w^ere  gradually  crowded  out  and  were 
compelled  to  take  up  the  cheaper  and  less  productive  lands.  In 
studying  rural  conditions  in  the  different  sections  of  the  State,  it 
is  a  matter  of  observation  that  the  pofirer  the  land  in  a  section  the 
more  shiftless  and  unconcerned  are  the  farmers  on  it  in  regard  to 
its  needs.  So  many  of  our  so-called  ^'worn-out''  soils  are  forced  to 
carry  a  double  burden — their  own  condition  of  semi-starvation  and 
the  persistent  scourging  inflicted  by  a  grasping  taskmaster.  Under 
such  conditions  it  is  useless  to  expect  the  soil  in  the  poorer  sections 
of  the  State  to  be  rapidly  regenerated.  The  situation  is  all  the 
harder  to  cope  with  since  the  many  educational  forces  of  the  pres- 
ent day  ai'e  unable  to  reach  a  large  per  cent,  of  those  who  are  most 
in  need  of  such  help.  The  agricultural  press,  farmers'  institutes, 
agricultural  experiment  station  work  and  educational  trains  are  not 
patronized  by  a  large  number  of  farmers  simply  because  their  inter- 
est is  as  slack  in  those  things  as  in  the  welfare  of  their  own  soils. 

The  term  ''soil  fertility."  which  has  in  the  last  few  years  come 
into  such  common  usage,  is  a  general  one  to  denote  that  ((uality  in 
the  soil  that  determines  its  productive  power  when  measured  in 
crop  yields.  It  is  quite  obvious  from  such  a  broad  definition  that 
many  and  varied  conditions  are  involved.  The  supply  and  sea- 
sonal distribution  of  rainfall,  the  drainage  facilities,  the  origin  of 
the  soil,  the  humus  and  mineral  plant  food  supply,  and  even  the 
cultivation,  all  figure  largely  in  the  production  of  the  crop,  and 
must  be  considered  as  phases  of  the  soil  fertility  problem.  While 
the  rainfall  is  clearly  beyond  the  control  of  the  farmer,  the  drain- 
age, the  cultivation  and,  in  a  very  large  measure,  the  supply  of 
plant  food  should  be  considered  as  under  his  controlling  hand. 
True  it  is  many  farmers  consider  themselves  responsible  only  for 
the  cultivation  and  trust  to  nature  for  both  the  supply  of  plant 
food  and  the  provisions  for  drainage ;  but  such  farming  is  extreme- 
ly hazardous,  for  nature  was  not  trained  to  grow  crops  by  the  well 
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regulated  systems  worked  out  by  man.  Nature's  plan  of  sowing 
and  reaping  differs  in  that  she  is  able  to  select  her  crop  from  a  long 
list  to  suit  the  condition  of  the  soil  in  which  it  grows,  and  she 
makes  no  attempt  to  alter  the  soil  to  suit  the  crop.  For  instance, 
red  sorrel  finds  itself  in  almost  undisputed  possession  of  acid  soils 
where  other  vegetation  is  unable  to  thrive;  certain  swamp  grasses 
and  smartweeds  fill  up  the  wet  areas;  and  the  various  legumes 
assume  control  of  the  lime  enriched  soil.  Tn  fact,  so  wisely  does 
nature  distribute  and  establish  her  various  crops  that  the  farmer 
often  finds  it  an  extremely  difficult  task  to  subdue  them,  unless  he 
strikes  at  the  heart  of  the  situation  and  alters  the  favoring  condi- 
tion of  the  soil.  When  man  plants  he  has  but  a  limited  number  of 
crops  from  which  to  choose,  and  he  sows  the  seed  on  the  ground 
that  is  w^hite  or  black,  rich  or  poor,  heavy  or  light,  without  ever 
considering  the  adaptability  of  the  crop  itself  in  the  matter.  While 
it  is  not  practicable  to  choose  a  special  crop  for  every  type  of  soil, 
it  is  practicable  and  necessary  to  approach  as  nearly  as  possible  the 
ideal  soil  for  the  crop  raised,  whatever  the  original  nature  of  the 
particular  soil  may  be.  Farmers  fail  to  raise  clover  often  because 
they  expect  it  to  thrive  on  soil  that  it  better  suited  for  red  sorrel, 
and  wheat  is  sown  on  ground  that  is  the  natural  habitat  of  swamp 
grass  or  smart  weeds.  If  the  farmer  is  to  claim  the  ground  for  the 
exclusive  use  of  his  cultivated  crops  he  has  a  difficult  problem  be- 
fore him  all  the  time,  for  he  must  assist  them  in  the  struggle  for 
supremacy  by  changing  the  soil  conditions  in  their  favor  in  every 
way  that  is  within  his  power.  This,  in  short,  is  what  is  involved  in 
the  great  soil  fertility  question. 

The  yield  of  corn  or  wheat  is  the  practical  means  of  judging  the 
(juality  of  a  soil,  under  normal  conditions.  A  low  yield  indicates 
that  something  is  wrong,  and  the  real  test  of  a  farmer's  efficiency 
lies  in  his  ability  to  detect  the  causes  and  then  to  set  about  to  rem- 
edy them.  After  years  of  failure  the  farmers  on  the  muck  soils  of 
northern  Indiana  found  that  the  secret  of  their  troubles  lay  in  the 
fact  that  their  soils  were  practically  devoid  of  available  potash 
The  cause  of  their  failure  once  determined,  the  remedy  was  easily 
applied,  and  enormous  crops  are  now  being  raised  in  those  sections. 
Although  the  above  is  a  special  and  clear-cut  instance,  yet  it  illus- 
trates the  point  that  unless  the  farmer  can  put  his  finger  on  the 
specific  needs  of  his  soil  he  will  necessarily  remain  in  the  dark  as 
to  what  action  to  take  toward  improving  it.  Close  observation  of 
the  soil  in  various  conditions  of  moisture,  and  of  the  crops  that 
grow  on  it,  will  reveal  much,  if  rightly  interpreted. 
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However,  the  lack  of  faith  in  the  earning  power  of  the  soil  is 
often  now  more  responsible  for  the  farmer's  seeming  indifference 
than  is  the  lack  of  knowledge.  For  instance,  the  farmer  of  small 
means  who  gets  meager  returns  for  his  labor  is  inclined  to  lack  the 
moral  courage  to  spend  any  considerable  amount  of  hard-earned 
money  on  his  land  for  drainage  or  fertilization,  even  though  he  may 
know  that  until  these  steps  are  taken  he  cannot  hope  for  any  im- 
provement.  The  man  with  unlimited  faith  in  the  power  of  his 
land  to  return  with  interest  every  dollar  that  is  rightly  spent  on  it 
finds  himself  growing  into  prosperity. 

From  the  average  farmer's  viewpoint  the  matter  of  using  fer- 
tilizers is  considered  as  the  all-important  one  in  keeping  the  soil  in 
a  prime  condition  for  the  production  of  crops.  Commercial  fertil- 
izers have  l)een  thrown  on  the  market  in  such  (juantities  of  late 
years,  and  such  varied  results  have  been  obtained  from  their  use, 
that  the  moment  the  subject  of  soils  is  introduced  the  farmer 
hastens  to  ask  about  commercial  fertilizers.  **What  kind  of  fer- 
tilizer does  my  soil  need?"  is  the  universal  (luestion  that  is  raised. 
The  writer  has  visited  many  farms  and  discussed  the  soils  with 
their  owners,  and  almost  invariably  a  deep  concern  was  shown  in 
the  quality  of  fertilizer  that  should  be  used,  to  the  exclusion  of 
all  other  phases  of  the  subject.  For  instance,  the  subject  of  drain- 
age w-as  rarely  mentioned,  even  though  the  farm  may  have  lain 
like  a  water-soaked  log,  every  foot  of  which  was  crying  out  to  be 
relieved  of  its  load  of  water.  Buying  fertilizers  of  any  kind  for 
such  a  farm  is  extremely  hazardous  in  any  event,  yet  there  are 
thousands  of  farmers  who  drill  the  commercial  fertilizer  into  their 
soils  year  after  year  in  the  belief  that  they  are  doing  all  that  can 
be  done  to  insure  a  paying  crop,  when  the  thing  that  is  needed  is 
tile.  Until  land  is  drained,  either  naturally  or  artificially,  there 
is  little  use  to  consider  its  fertilizer  needs  or  any  other  phase,  be- 
cause, in  the  very  nature  of  the  case,  the  removing  of  the  surplus 
water  and  admitting  the  air  is  the  first  furrow,  and  it  must  be 
turned  first  if  the  others  are  to  follow^  successfully.  If  a  goodly 
per  cent,  of  our  farmers  were  less  concerned  about  having  a  chem  - 
ical  analysis  made  of  their  soils  and  were  more  interested  in  install- 
ing a  complete  drainage  system  in  their  fields  fewer  crop  failures 
would  be  recorded. 

The  tendency  among  farmers  in  planning  their  drainage  sys* 
terns  is  to  shy  around  the  elevations  and   run  the  drains  only 
through  the  low  areas,  in  the  belief  that  the  upland,  especially  if 
sloping,  is  amply  drained  and  that  a  string  of  tile  extending  down 
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a  slope  is  so  much  money  uselessly  buried.  This  theory  is  a  mis- 
taken one,  for  it  is  often  responsible  for  missing  the  wettest  spots 
in  the  field  with  the  drains,  since  they  may  be  found  on  the  higher 
points.  Over  large  areas  of  upland  in  Indiana,  where  the  Miami 
elav  loam  and  Knox  silt  loam  are  found,  the  surface  soil  is  fine  and 
compact  and  is  almost  univeraally  underlaid  by  a  heavy,  impervious 
subsoil,  and  natural  drainage  is  decidedly  poor,  even  on  the  slopes 
where  the  water  has  an  excellent  chance  to  drain  aw^ay.  Many 
instances  have  been  found  where  tile  drainage  proved  a  great  boon 
to  such  land,  even  in  places  where  its  installation  would  seem  fool- 
ish to  the  casual  observer.  While  the  writer  would  not  undervalue 
the  practice  of  supplying  plant  food  to  the  soil,  he  would,  before 
taking  that  matter  up,  emphasize  the  importance  and  necessity  of 
draining  the  land  as  the  re(|uisite  for  all  later  operations.  If  the 
surplus  water  were  removed  from  the  ground  many  fields  that  are 
!)elieved  to  be  exhausted  of  their  available  plant  food  would  re- 
spond in  a  surprising  manner.  A  free,  open  soil  can  go  a  long 
ways  toward  manufacturing  its  own  food  for  the  plants  within  cer- 
tain limits;  but  when  it  is  cold,  heavy  and  sodden  it  is  practically 
helpless. 

A  farmer  goes  to  the  field  and  plants  a  gallon  of  seed  corn. 
After  cultivating  it  carefully  for  five  months  he  gathers  seventy- 
five  bushels  from  the  gallon  of  seed ;  or,  in  other  words,  he  takes  off 
six  hiuidred  times  as  much  grain  as  he  put  on.  Another  farmer 
plants  the  same  amount  of  seed  corn,  cultivates  it  as  carefully,  and 
gets  in  return  only  forty  bushels,  while  a  third  may  get  only  fifteen 
bushels.  This  is  a  matter  of  common  experience ;  but  why  did  not 
the  third  man  fare  as  well  as  the  first,  and  why  will  one  acre  raise 
only  fifteen  bushels  of  corn  while  another,  across  the  fence,  will 
produce  five  times  as  much?  Why,  indeed!  If  the  farmer  would 
seat  himself  on  a  stump  in  his  own  cornfield  and  ponder  this  (jues- 
tion  seriouslv  himself  lie  would  undoubtedlv  be  able  to  rub  soine 
of  the  scales  from  his  eyes  and  see  more  light  in  his  soil  problems. 
The  quality  of  the  food  ready  for  the  use  of  the  plant  in  the  differ- 
ent soils  can  alone  explain  the  difference  in  these  yields.  When 
the  chemist  analyzes  the  soil  he  finds  certain  elements;  and  when 
he  makes  an  analysis  of  the  corn  that  grew  on  the  soil  he  finds 
several  of  those  same  elements  in  it.  Ten  of  these  elements  of  the 
soil,  it  has  been  found,  are  absolutely  essential  to  plant  growth.  By 
leaving  one  of  these  out  experimenters  have  lieen  able  to  starve  the 
plant  to  death  after  it  has  begun  to  grow,  even  though  all  the  other 
nine   are   present.      So,   in    farming   practice,   if   one   element    is 
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seriously  deficient  or  entirely  exhausted  the  plant  is  just  as  helpless 
as  if  all  its  food  vven^  limited  in  the  same  degree.  The  comparison 
between  the  plant  food  in  the  soil  and  the  weak  chain  is  an  apt  one 
in  this  respect ;  the  faulty  link  determines  the  strength  of  the  chain, 
and  the  most  nearly  exhausted  element  of  plant  food  determines 
the  agricultural  strength  of  a  soil.  By  comparing  the  analyses  of 
the  soil  and  corn  three  elements  are  found  in  each,  in  considerable 
quantities  in  the  corn  plant,  but  in  very  small  amounts — sometimes 
mere  traces — in  the  soil.  These  elements — phosphorus,  potassium 
and  nitrogen — are  the  only  three  of  the  ten  necessary  elements  that 
the  farmer  need  concern  himself  about,  because  these  are  the  only 
ones  that  show  any  likelihood  of  becoming  exhausted.  Their  scarc- 
ity, then,  and  the  ease  with  which  they  can  be  removed  from  the 
soil  give  them  a  place  of  greater  importance  than  the  others,  and 
not  the  fact  they  are  any  more  necessary  to  the  plant  itself  than 
oxygen  or  iron. 

In  writing  and  speaking  of  chemical  fertilizers  and  the  chem- 
istry of  soils  it  is  customary  to  refer  to  the  element  potassium  as 
potash,  the  name  given  to  the  compound  in  which  two  parts  of  the 
element  are  combined  with  one  of  oxygen.  In  like  manner  phos- 
phorus is  spoken  of  in  terms  of  phosphoric  acid,  or  the  compound 
containing  two  parts  of  phosphorus  and  five  parts  of  oxygen.  Just 
why  these  terms  are  used  instead  of  the  true  ones  is  not  clear,  for 
it  has  led  to  considerable  confusion  and  is  misleading  in  many  ways 
to  the  farmers.  There  has  recently  been  an  effort  made  on  the  part 
of  some  of  the  prominent  soil  chemists  of  the  country  to  eliminate 
these  old  terms  and  to  speak  of  the  elements  in  their  true  sense,  but 
little  progress  seems  to  have  been  made  as  yet.  In  this  discussion 
the  terms  potash  and  phosphoric  acid  will  be  employed  according 
to  the  common  usage  in  referring  to  potassium  and  phosphorus 
respectively. 

Practically  all  soils  that  are  unable  to  produce  profitable  crops 
are  limited  by  the  lack  of  one  or  more  of  these  three  elements  in 
available  form.  It  is  always  the  province  of  the  wise  farmer  to 
induce  the  soil  to  manufacture  its  own  plant  food  into  a  form  that 
the  crop  can  readily  use,  but  experience  has  proven  that  it  is  a  wise 
procedure  to  supplement  this  with  ready-for-use  plant  food,  either 
in  the  form  of  commercial  fertilizers  or  manures.  It  is  notably 
true  that  many  soils  are  in  greater  need  of  an  application  of  lime 
than  of  any  of  the  three  elements  mentioned,  but  lime  cannot  be 
rightly  considered  in  the  sense  of  a  fertilizer,  since  its  action  serves 
more  as  «  tonic  or  conditioner  for  the  soil  than  for  furnishing 
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actual  food  for  the  plant.  For  instance,  the  soil,  through  its  physi- 
cal condition,  may  show  a  very  great  need  for  lime,  yet,  at  the  same 
time,  it  may  contain  sufficient  to  supply  what  lime  the  crops  may 
actually  need  for  yeai*s.  Thus  the  liming  of  soils,  which  is  becom- 
ing a  very  general  practice  in  some  sections  of  the  State,  is  a  dis- 
tinctly different  operation  from  that  of  applying  chemical  fertiliz- 
ers. In  fact,  liming  and  its  effect  in  opening  the  soil  is  more  nearly 
comparable  to  artificial  drainage,  although  the  best  results  of  the 
lime  are  never  realized  unless  its  application  is  preceded  by  ade- 
quate drainage.  Wet  upland  soils  that  have  l)een  farmed  for  a  long 
period  an  nearly  always  sour,  and  these  two  qualities  are  more 
responsible  for  low  yields  and  total  failures  than  even  the  lack  of 
nitrogen,  potash  or  phosphoric  acid. 

The  means  at  first  hand  for  the  farmer  to  meet  the  demands  of 
his  soil  is  through  the  use  of  barnyard  manure.  Indeed,  so  impor 
tant  is  the  farm  manure  as  a  source  of  plant  food  to  replace  that 
which  is  removed  in  the  crops  that  the  whole  system  of  live  stock 
farming  is  centered  around  the  production  of  this  l)y-product ;  in 
fact,  the  manure  is  almost  considered  in  the  light  of  being  the  chief 
product  by  many  successful  farmers,  with  the  gains  produced  on 
the  animals  relegated  to  a  place  of  secondary  consideration.  While 
this  is  true  in  some  cases,  unfortunately  it  does  not  hold  true  in  all. 
Thousands  of  our  farmers,  on  farms  that  need  the  manure  the 
worst,  see  in  its  accvunulation  about  the  barns  little  more  than  the 
disagreeable  task  of  removing  it  to  the  fields.  Under  average  con- 
ditions a  farmer's  success  is  in  direct  proportion  to  the  value  that 
he  places  on  the  manure  that  is  produced  on  the  farm.  Where  this 
crop  is  conserved  as  carefully  as  the  corn,  hay  or  any  other  crop 
produced  on  the  farm,  low  yields  are  the  exception  and  not  the  rule. 

Even  the  most  unskilled  farmer  is  able  to  note  the  (|uick  re- 
sponse that  crops  make  when  manure  is  used  on  the  field.  While 
the  increase  in  crops  by  this  means  is  easily  demonstrated,  it  is  not 
so  clearly  understood  how  the  manure  brings  the  change  about  in 
the  soil,  or  how  far  it  can  be  depended  on  to  replace  the  supply  of 
available  plant  food  that  leaves  the  field  in  the  form  of  grain  or 
hay.  To  a  certain  extent  farm  manure  performs  the  same  office  as 
chemical  fertilizers,  in  that  it  carries  a  considerable  (juantity  of 
available  plant  food,  but  it  goes  farther  than  that — it  furnishes  a 
sources  for  a  large  amount  of  vegetable  matter,  which  the  soil  is  of- 
ten in  greater  need  of  than  the  other.  It  can  be  said,  then,  that  ma- 
nure applied  to  the  soil  gives  the  combiiUHi  results  of  both  commer- 
cial fertilizer  and  green  manuring  crops.  While  each  of  there  func- 
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tioiis  is  distinct,  vet  tliev  «re  so  intimately  associated  with  each 
other  in  promoting  the  growth  of  the  plant  that  it  is  impo-^sihle  to 
distinguish  sharply  between  the  two  and  say  that  a  certain  part  of 
the  !)eneficial  results  derived  from  the  mannre  was  due  to  one  or  the 
other.  While  usually  the  emphasis  is  laid  on  the  fertilizing  ingre- 
dients of  the  manure,  common  experience  teaches  that  such  ({uanti- 
ties  as  are  found  are  entirely  inadeiiuate  to  account  for  the  ready 
response  made  by  the  crops  for  several  years  after  its  application. 
So  the  situation  as  regards  the  use  of  manure,  and  its  action  on  the 
soil,  is  a  decidedly  complex  one,  and  it  cannot  be  pinned  down  by 
figures  and  calculations  as  is  done  in  the  case  of  commercial  fertiliz- 
ers. However,  a  technical  understanding  of  these  things  is  not  at 
all  essential  or  necessary  to  convince  the  farmer  that  his  farm 
manure  is  of  great  value  to.  his  soils.  Practical  results  are  what 
interest  and  convince  the  farmers,  and  whatever  they  may  think 
of  the  wisdom  of  using  commercial  fertilizers,  all  are  agreed  that 
in  some  way  manure  has  a  wonderful  life-giving  power  to  the  soil. 

Considering  the  average  farm  manure  from  a  strictly  mineral 
and  chemical  standpoint,  it  is  worth  something  near  two  dollars  per 
ton  when  it  reaches  the  field,  figured  on  the  basis  of  the  cost  of  the 
mineral  elements  in  commercial  fertilizers.  As  every  farmer  knows, 
this  amount  is  entirely  too  small  to  account  for  the  results  that  are 
obtained  when  compared  with  those  obtained  from  mineral  fertiliz- 
ers. Even  twice  the  plant  food  value  of  the  manure  invested  in  min- 
eral fertilizers  would  be  less  valuable  to  the  soils  than  the  one  ton  of 
manure.  The  conclusion  is,  then,  that  the  actual  supplying  of  plant 
food  is  by  no  means  the  chief  and  only  function  of  manure  when 
applied  on  the  heavy  upland  soils,  which  usually  receive  the  bulk  of 
the  farm's  supply.  How  the  manure  can  so  favorably  affect  the  soil, 
over  and  above  any  consideration  of  its  plant  food,  is  a  matter 
that  has  received  much  attention  from  scientists,  and  is  now  being 
cleared  up.  Suppose  a  farmer,  becoming  discouraged,  goes  to  the 
chemist  with  a  sample  of  soil  from  his  worn-out  field.  The  chemist 
makes  an  analysis  and  finds  to  the  astonishment  of  the  farmer  that 
the  supposedly  exhausted  soil  actually  contains  enough  plant  food 
per  acre  to  raise  record-breaking  crops  for  a  number  of  years.  At 
the  same  time,  however,  he  knows  from  experience  that  the  best  the 
soil  can  do,  even  under  favorable  conditions,  is  thirty  or  forty 
Inishels  of  corn.  It  is  evident,  then,  that  the  corn  plant,  like  ship- 
wrecked sailors  who  die  of  thirst  with  an  ocean  of  water  al)OU< 
them,  is  actually  stunted  in  its  growth  for  want  of  food  even  in 
the  midst  of  plenty.      In  practically  all  our  so-called  *' worn-out" 
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soils  the  above  eonditiou  prevails.  It  is  not  that  the  soil  is  actually 
exhausted  of  its  mineral  elements,  as  is  generally  believed  by  farm- 
ers, but  the  trouble  lies  in  the  fact  that  the  plant  food,  while  present 
more  or  less  abundantly,  is  encouraged  by  the  unfavoral)le  condi- 
tions of  the  soil  to  enter  into  such  compounds  as  will  preserve 
them  in  a  stable  condition;  consequently  the  plant  is  deprived  of 
its  source  of  available  food,  and  so  far  as  the  plant  roots  them 
selves  are  concerned  the  plant  food  may  just  as  well  be  entirely 
removed  from  the  field.  A  worn-out  soil,  then,  is  not  an  exhausted 
one  in  the  true  sense,  but  merely  a  dead  soil — dead  because  even 
the  chemical  changes  that  are  continually  going  on  in  a  productive 
soil  are  brought  to  a  standstill,  since  the  more  active  compounds — 
those  containing  the  important  elements  of  plant  food — are  con- 
verted into  forms  that  are  very  slo^Yly  changed.  There  is  little 
doubt  but  that  manure,  when  allowed  to  decay  in  the  soil,  so  influ- 
ences the  latter  that  as  much  or  more  plant  food  is  rendered  avail- 
able than  is  actually  supplied  by  the  application.  This  factor 
entering  as  it  does  in  the  consideration  of  the  beneficial  effects  of 
manure  makes  the  matter  of  furnishing  a  balanced  fertilizer  for 
the  crop  an  exceedingly  complex  and  uncertain  one.  Manure  is 
usually  considered  as  being  especially  rich  in  nitrogen  and  the 
effect  that  its  application  has  on  the  growth  of  the  crop  would 
warrant  such  a  belief.  Yet  when  the  recjuirements  of  the  plant 
itself  are  considered  we  find  that  were  there  no  other  source  of 
plant  food  except  what  is  applied  in  the  manure  the  nitrogen  would 
be  the  first  element  exhausted.  Roberts  calculated  that  for  every 
100  pounds  of  nitrogen  contained  in  mixed  manure  there  are  49.6 
pounds  of  phosphoric  acid  and  77.8  pounds  of  potash ;  yet  the  corn 
plant  in  using  this  100  pounds  of  nitrogen  requires  only  32  pounds 
of  phosphoric  acid  and  100  pounds  of  potash.  This  means  that 
for  every  100  pounds  of  nitrogen  furnished  the  corn  crop  by  the 
manure  there  is  an  excess  of  17.6  pounds  of  phosphoric  acid  and 
a  deficit  of  22.2  pounds  of  potash,  when  the  composition  of  the 
manure  and  plant  are  compared.  Conclusions  based  on  these 
facts  alone  would  lead  the  farmer  to  apply  phosphoric  acid  spar- 
ingly and  to  make  heavy  applications  of  potash  and  nitrogen.  In- 
deed, the  figures  show  that  manure  should  be  a  means  of  building 
up  the  supply  of  phosphoric  acid  in  the  soil,  but  in  actual  prac- 
tice we  know  that  this  is  not  true,  but  rather  the  reverse ;  for  ma- 
nure is  decidedly  weak  in  phosphoric  acid,  and,  as  stated  above, 
all  the  indications  in  the  growth  of  the  plant  point  to  a  gorging  of 
nitrogen.     How  to  account  for  this  seeming  paradox  is  not  easy, 
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but  it  at  least  proves  that  the  composition  of  the  plant  is  not  a 
safe  guide  in  determining  its  fertilizer  requirements  in  all  cases. 
In  the  case  of  manure,  experience  teaches  that  its  limiting  element 
is  its  low  supply  of  phosphoric  acid,  and  many  up-to-date  farmers 
have  been  highly  successful  in  increasing  its  value  by  adding  acid 
phosphate  or  floats  to  it  in  the  stable  while  it  is  being  made.  Not 
only  is  the  ration  for  the  plant  balanced  in  this  way,  but  at  the 
same  time  the  nitrogen  in  the  manure  is  fixed  and  is  prevented 
from  escaping  in  the  form  of  ammonia ;  likewise  it  has  become  the 
custom  to  use  a  fertilizer  high  in  phosphoric  acid  for  corn  and 
wheat,  and,  in  fact,  many  farmers  use  pure  bone  meal  alone  with  ex- 
cellent results.  The  only  satisfactory  means  of  explaining  this  situ- 
ation is  through  the  action  of  the  manure  itself.  While  the  analysis' 
shows  that  it  is  strong  in  phosporic  acid  as  compared  with  the  other 
plant  food  elements,  experience  proves  that  it  is  notably  weak  in 
this  respect.  The  conclusion  is  that  the  manure  releases  large 
({uantities  of  both  nitrogen  and  potash  in  the  soil  that  had  been 
held  in  an  unavailable  form,  and  this  additional  supply  given  over 
to  the  use  of  the  plant  makes  the  amounts  too  great  for  the  phos- 
phoric acid  to  balance,  hence  the  deficiency. 

Obviously  the  man  with  worn-out  soil  has  two  recources  that, 
theoretically,  should  meet  the  situation.  He  can  make  the  ground 
itself  the  basis  from  which  to  work  an  improvement  by  persuading 
it  to  unlock  its  treasure  house,  or  he  may  start  the  endless  campaign 
of  furnishing  the  available  plant  food  for  the  crop  each  year  before 
it  is  planted  through  the  use  of  fertilizers.  No  more  disastrous  mis- 
take could  be  made  than  depending  on  the  fertilizer  sack  for  every 
crop,  yet  thousands  of  farmers  are  doing  it,  to  the  exclusion  of  other 
means  of  fertilization,  such  as  barnyard  manure,  green  manuring 
crops  or  the  growing  of  leguminous  crops.  While  it  is  not  denied 
that  most  soils  respond  readily  to  an  application  of  commercial 
fertilizer,  and  will  continue  to  do  so  for  some  time,  it  will  eventu- 
ally become  sluggish  through  such  an  exclusive  system  of  feeding; 
it  will  not  only  refuse  to  produce  its  former  yields,  but  the  soil  will 
gradually  become  heavier,  more  cloddy  and  in  poorer  physical  con- 
dition each  succeeding  year.  Indeed,  this  has  been  the  common 
experience  of  many  farmers,  and,  as  evidence  of  the  final  outcome, 
the  cry  is  being  raised  in  every  section  of  the  country  that  **  com- 
mercial fertilizer  ruins  the  soil.'' 

There  is  little  doubt  but  that  mineral  fertilizers,  used  alone,  will 
actually  work  an  injury  to  the  soil  after  a  number  of  years  of 
heavy  cropping,  but  in  an  indirect  way.    Where  the  farmer  looks 
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after  the  supply  of  humus  as  zealously  as  he  does  the  plant  food, 
and  keeps  the  soil  darkened  with  vegetable  matter,  commercial  fer- 
tilizers can  ])e  used  for  an  indefinite  number  of  years,  and  with  in- 
telligent management  the  soil  should  become  more  and  more  produc- 
tive. It  must  be  kept  in  mind  that  mineral  fertilizers  are  unable  to 
furnish  the  soil  with  anything  but  the  nitrogen,  phosphoric  acid  and 
potash  that  they  contain,  even  though  the  soil  may  need,  and  very 
often  does,  a  liberal  supply  of  vegetable  matter.  Where  this  need 
is  disregarded  the  putting  on  of  the  raw  minerals  only  hastens  the 
final  exhaustion  of  the  humus,  since  the  crops  are  stimulated  to 
more  rapid  growth  and  the  soil  is  exhausted  of  its  humus  supply 
all  the  (juicker.  While  salt  is  considered  as  essential  to  the  growth 
of  the  human  body,  one  would  be  extremely  foolish  to  give  an  ex 
elusive  salt  diet,  simply  because  there  are  several  other  needs  of  the 
body  that  are  in  no  way  satisfied  by  the  salt.  Shall  we  say  that  salt 
ruins  the  body  just  because  it  will  do  so  when  eaten  exclusively? 
Many  farmers  fail  to  recognize  the  limitations  of  commercial  fer- 
tilizers, but  consider  them  a  panacea  for  all  the  ills  to  w'hich  the 
soil  is  subject. 

Hut  to  return  to  a  further  consideration  of  the  effect  of  barn- 
yard manure  on  the  soil.  As  every  farmer's  experience  well  teaches, 
the  real  value  of  the  manure  to  the  soil  is  out  of  all  proportion  to 
its  content  of  plant  food,  due  to  the  fact  that  it  is  able  to  influence 
the  soil  in  such  a  way  as  to  render  available  considerable  (luantities 
of  the  inert  minerals  that  are  locked  up  in  the  difficultly  soluble 
compounds.  The  organic  nuitter  in  the  manure  is  responsible  for 
this  good  work,  an  advantage  that  is  entirely  lost  sight  of  by  the 
man  who  dei)ends  on  commercial  fertilizers.  Humus  is  the  heart 
of  the  soil  and  common  o])servation  teaches  that  the  deadest  soil 
is  the  one  most  nearly  exhausted  of  this  important  element  of  fer- 
tility. Very  many  of  our  so-called  "thin"  soils  are  suffering  more 
for  want  of  organic  matter  than  from  the  lack  of  plant  food.  A 
rank-growing  nonleguminous  crop  plowed  under  gives  remarkable 
life  and  productive  power  to  a  humus-exhausted  soil,  yet  there  is 
absolutely  nothing  added  to  the  soil  in  such  a  process  but  organic 
matter.  The  ])eneficial  results  of  such  green  manuring  crops  are  so 
pronounced  that  many  farmers  are  firmly  convinced  that  the  soil 
is  actually  enriched  in  plant  food.  When  the  vegeta])le  material  is 
plowed  under  it  is  eventually  converted  into  humus,  a  process  which 
is  of  immense  importance  in  giving  life  to  the  soil. 

It  would  doubtless  ])e  putting  the  matter  more  nearly  in  the 
true  light  to  consider  barnyard  manure  as  a  source  of  organic  mat- 
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ter,  which,  iiK^identally,  carries  considerable  ({uaiitities  of  phuit  food 
in  addition.  If  it  could  be  definitely  determined  it  would  dou])tless 
be  found  that  the  organic  matter  is  the  most  important  and  most 
valuable  part  of  the  manure.  At  any  rate  the  good  effects  of  a 
load  of  manure  can  be  noted  on  a  poor  soil  for  years,  while  the 
same  cpiantity  of  plant  food  that  is  contained  in  the  manure,  if 
applied  in  commercial  fertilizers,  would  be  swallowed  up  in  less 
than  two  growing  seasons.  While  crossing  an  exceedingly  thin, 
worn-out  pasture  recently  tlie  writer  was  ruminating  on  the  possi- 
bility of  anyone  ever  being  able  to  bring  such  a  soil  back  to  a  state 
of  productiveness.  The  outlook  was  indeed  a  discouraging  one. 
About  the  middle  of  the  field  an  irregular  patch  of  grass  was 
noticed  which  had  made  a  growth  far  beyond  that  surrounding  it. 
This  was  found  to  be  the  site  where  one  lone  load  of  manure  had 
been  scattered  some  years  before.  So  readily  and  certain  did  the 
grass  respond  to  this  treatment  that  it  was  almost  possible  to  trace 
the  separate  forkfuls  of  manure  as  it  was  thrown  from  the  wagon. 
Without  (|uestion  the  supply  of  plant  food  that  the  manure  con- 
tained had  long  since  been  exhausted,  yet  the  good  effects  of  the 
organic  matter  was  still  plainly  visible  after  several  years.  Here, 
then,  was  the  key  to  the  situation — manure,  and  more  manure,  is 
what  is  needed  to  bring  life  back  to  our  failing  upland  soils,  and 
this  can  be  done  all  the  more  (juickly  if  it  is  properly  balanced  with 
commercial  fertilizers.  While  the  importance  of  commercial  fer- 
tilizers in  maintaining  the  fertility  of  the  soil  is  not  to  be  under- 
rated, yet,  under  the  present  system  of  utilizing  them,  they  can  be 
considered  nothing  less  than  a  very  extravagant  commodity.  Thou- 
sands of  dollars  are  paid  out  every  year  in  this  State  for  mineral 
fertilizers  by  farmers  who  allow  their  manure  to  collect  under  the 
eaves  of  the  barn  and  wash  away  to  the  creeks  or  pile  it  up  in  some 
vacant  stable  to  heat  and  burn  out.  The  writer  believes  that  the 
soils  of  Indiana,  as  a  general  rule,  are  not  in  need  of  more  com- 
mercial feHilizers  nearly  so  much  as  more  barnyard  manure,  the 
use  of  cover  crops  to  protect  the  humus  from  burning  out,  and  a 
frequent  plowing  under  of  some  green  manuring  crop.  The  more 
these  things  are  practiced  the  more  can  commercial  fertilizers  be 
used  to  advantage  both  to  the  soil  and  to  the  pocketbook  of  the 
owner,  but  commercial  fertilizers  without  any  provisions  for  main- 
taining the  supply  of  humus  lead  to  final  destruction. 

A  discussion  of  farm  manures  would  be  conspicuously  incom- 
plete if  the  matter  of  handling  and  caring  for  the  manure  on  the 
farm  were  left  out  of  consideration.     The  idea  is  quite  prevalent 
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among  farmera  that  (luality  in  manure  is  a  thing  of  little  or  no 
importance,  and  thiit  manure  will  give  e(iually  good  results  when 
onee  gotten  on  the  field,  regardless  of  the  manner  in  which  it  is 
cared  for.  As  a  matter  of  fact,  there  is  often  much  more  variation 
in  the  composition  of  the  manure  when  produced  under  different 
conditions  than  in  the  composition  of  commercial  fertilizers  whose 
analysis  serves  as  a  guide  in  buying.  The  proper  methods  of  caring 
for  manure  has  been  so  often  exploited  by  writers  and  lecturers 
that  it  hardly  seems  necessary  to  enter  into  an  extended  discussion 
of  it  here.  However,  the  principles  that  underlie  its  preservation 
or  deterioration  are  so  fundamental  that  they  cannot  be  brought 
to  the  farmer's  attention  too  often. 

Happily,  the  best  way  to  handle  the  manure  on  the  stock  farm 
is  the  simplest  way ;  that  is,  to  haul  it  directly  to  the  field  as  soon 
as  made.  Farmers,  chemists  and  soil  experts  are  agreed  on  this 
point  and  recommend  that  the  practice  be  followed  whenever  pos- 
sible. When  the  manure  is  hustled  to  the  field  in  this  manner  two 
very  serious  dangers  are  avoided — dangers  that  together  are  re-, 
sponsible  for  the  loss  of  thousands  of  dollars  of  plant  food  to  the 
farmers  of  the  State — leaching  and  heating.  While  these  two  proc- 
esses are  directly  opposed  to  each  other,  they  nevertheless  often 
occur  in  the  same  manure  pile  at  different  times.  Where  the  ma- 
nure is  removed  at  frequent  intervals  from  the  stables  the  most 
convenient  means  of  disposing  of  it  is  to  throw  it  through  the  win- 
dow to  the  outside,  where  it  is  allowed  to  accumulate,  unprotected 
from  the  sun  and  rain.  In  the  meantime  the  barn  roof  collects  the 
water  that  falls  over  a  considerable  area  and  pours  it  down  bodily 
on  top  of  the  manure.  During  the  spring  months  especially  is  the 
damaging  effect  of  leaching  felt.  At  this  time  the  accumulation  of 
manure  is  usually  greatest  and  the  wetting  process  is  repeated  until 
the  pile  is  saturated  in  a  short  time.  Following  this,  then,  as  much 
water  runs  away  from  the  base  of  the  pile  as  falls  on  top,  and  it 
naturally  follows  that  whatever  of  a  soluble  nature  that  the  water 
comes  in  contact  with  in  percolating  through  the  manure  is  car- 
ried to  the  bottom  and  away  to  the  ditches,  in  solution.  It  happens 
that  most  of  the  nitrogen  contained  in  fresh  manure  is  held  in  the 
nitrate  form,  and  this  is  very  easily  soluble  in  water.  The  water 
when  it  falls  on  top  of  the  manure  is  clear,  but  when  it  issues  at 
the  base  it  has  taken  on  the  reddish  brown  color  that  is  familiar  to 
every  farmer.  In  a  very  short  time  manure  under  such  conditions 
will  lose  practically  all  its  available  nitrogen,  the  most  valuable 
element  that  figures  in  the  purchase  of  fertilizers.     This  happens 
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just  as  surely,  and  in  the  same  way,  as  if  a  sack  of  commercial  fer- 
tilizer were  left  under  the  eaves  of  the  barn  to  catch  the  rains.  The 
farmer  who  would  treat  his  commercial  fertilizer  in  this  manner 
would  be  considered  a  disgrace  to  his  profession,  yet  there  is  really 
little  difference  between  letting  nitrogen  and  potash  wash  away 
from  the  sack  and  allowing  it  to  escape  from  the  manure  pile. 

In  view  of  the  above,  it  seems  logical  that  the  manure  should 
be  kept  dry  if  allowed  to  accumulate  before  hauling  to  the  field. 
However,  when  piled  so  loosely  as  to  allow  the  air  to  penetrate  it 
manure  is  subject  to  even  greater  injury  than  in  the  other  case. 
Animal  manure  is  literally  teeming  with  millions  of  bacteria  which 
are  ever  ready  to  begin  the  work  of  removing  it  from  the  earth  by 
converting  it  back  to  its  primary  elements.  They  must  have  a  sup- 
ply of  oxygen,  however,  before  they  can  thrive.  Where  the  manure 
is  not  packed  so  closely,  or  is  so  wet  as  to  exclude  the  air,  the  bac- 
teria soon  give  evidence  of  their  presence  through  the  heating  of 
the  manure.  This  is  especially  noticeable  in  horse  manure,  w^hich 
has  much  less  moisture  than  other  kinds.  When  allowed  to  remain 
in  this  condition  for  some  time  '*fire  fanging'^  results.  During  this 
process  the  various  constituents  of  the  manure  part  company  and 
each  goes  its  own  way — the  nitrogen  escapes  into  the  air  in  the 
form  of  ammonia,  the  mineral  elements  are  either  lost  or  converted 
into  unusable  compounds,  and,  most  important  of  all,  perhaps,  the 
vegetable  matter  is  burned  out  by  the  excessive  heating  so  that 
when  the  process  is  completed  only  a  white,  chaffy  mass  of  light 
material  is  left  that  is  hardly  worth  hauling  to  the  field.  Obviously, 
then,  the  exclusion  of  air  is  just  as  essential  for  the  preservation  of 
manure  as  the  exclusion  of  excessive  water.  A  certain  amount  of 
water  is  of  direct  benefit  to  the  manure,  since  it  prevents  the  air 
from  entering,  and  this  is,  in  fact,  the  most  practical  means  of  pre- 
venting it  from  heating  where  it  is  piled  in  heaps.  The  only  pre- 
caution necessary  is  to  prevent  it  from  becoming  saturated,  in 
which  case  leaching  results. 

The  essential  difference  between  barnyard  manure  and  artificial 
fertilizers  is  that  the  latter  is  able  to  supply  only  the  constituents 
that  are  actually  demanded  by  the  plant,  and  when  this  is  done  the 
fertilizer  has  spent  its  force.  On  the  other  hand,  the  manure  not 
only  does  this,  but  also  carries  back  to  the  soil  large  amounts  of 
organic  matter  which  affects  the  physical  makeup  of  the  soil  in  a 
very  marked  degree.  This  function  of  manures  may  be  considered 
as  the  power  for  doing  good  to  the  soil,  held  in  reserve,  which  is 
entirely  absent  in  commercial  fertilizers.    In  fact,  where  the  after 
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effects  of  commercial  fertilizer  have  ])een  noted  they  are  believed 
to  ])e  actually  harmful  to  the  physical  texture  of  the  soil.  This  oc- 
curs only  on  heavv  clav  land  that  has  been  exhausted  of  its  humus 
and  on  which  a  continuous  use  of  such  fertilizers  has  been  made?, 
since  on  other  soils  they  have  no  visible  effect. 

In  view  of  these  facts,  it  mav  seem  that  the  use  of  artificial 
fertilizers  is  unwise  in  any  case,  and  that  the  whole  practice  is 
more  or  less  fallacious  after  all,  since  manures,  legumes  and  turned- 
under  crops  seem  to  be  able  to  take  care  of  the  situation.  Such  a 
conclusion  is  not  based  on  fact,  however,  although  many  farmers 
cling  to  the  belief  that  their  soil  can  be  kept  in  its  present  state 
rf  productiveness  without  in  any  way  using*  artificial  fertilizers. 
There  are  two  legitimate  reasons  for  urging  every  farmer  to  make 
a  judicious  use  of  commercial  fertilizers  in  keeping  the  soil  up  to 
its  standard  of  productiveness.  In  the  first  place,  there  is,  on  the 
average,  not  nearly  enough  manure  produced  on  the  farm  to  re- 
place the  plant  food  constituents  that  are  removed  through  the 
medium  of  the  hay  and  grain  that  are  carted  away  to  the  cities. 
While  this  deficit  varies  greatly  on  different  farms,  according  to  the 
amount  of  live  stock  that  is  fed  and  the  manner  in  which  the  ma- 
nure is  cared  for,  yet  on  every  farm  some  of  the  products  are  re- 
moved, such  as  wheat,  straw  or  hay,  and  there  is  also  a  considerable 
additional  loss  of  plant  food  through  leaching,  heating,  etc.  This 
means  that  each  year  finds  the  farm  somewhat  poorer  in  plant  food 
unless  its  ecjuivalent  is  brought  in  from  outside  sources.  While  it 
is  true  that,  under  careful  management,  a  naturally  productive  soil 
can  be  maintained  for  a  long  time  by  growing  clovers  and  returning 
the  manure,  that  results  from  feeding  the  crops,  to  the  fields,  yet 
sooner  or  later  the  yields  will  begin  to  dwindle  as  a  direct  result 
of  exhausting  the  native  supply  of  available  plant  food.  If  it  were 
possible  for  the  farmer  who  sells  his  farm  products  to  realize  a  cash 
value  for  the  plant  food  elements  that  thus  leave  the  farm  the 
objections  to  such  a  system  of  farming  would  not  be  so  serious.  But 
this  is  not  the  case;  the  prices  of  his  crops  and  other  products  are 
based  solely  on  their  feeding  value,  and  no  consideration  whatever 
is  given  to  the  fertilizing  ingredients  that  they  contain.  This 
simply  means  that  a  considerable  part  of  the  farm  s  permanent 
asset  is  thrown  in  for  good  measure  whenever  a  crop  is  removed 
bodily  from  the  land  that  grew  it.  Since  it  is  an  absolute  necessity 
to  replace  this  plant  food,  farmers  have  naturally  turned  to  the  arti- 
ficial fertilizers  as  the  simplest  way  out  of  the  dilemnia. 
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Thore  is  still  another  important  consideration  in  regard  to  the 
use  of  commercial  fertilizers  that  would  tend  to  give  them  a  perma- 
nent place  on  every  farm,  even  where  an  abundance  of  manure  is 
produced.  As  has  been  previously  noted,  the  immediate  effect  of 
an  application  of  manure  is  to  gorge  the  plants  with  nitrogen,  espe- 
cially if  the  application  be  heavy  on  a  soil  naturally  deficient  in 
phosphoric  acid.  This  condition  is  noted  by  the  rank  growth  of 
the  stalk  and  leaves,  with  a  disproportionately  small  production  of 
grain.  The  overabundance  of  nitrogen  can  probably  be  accounted 
for  by  assuming  that  considerable  (juantities  are  made  available  in 
the  soil  by  the  action  of  the  manure,  and  to  this  is  added  the  amount 
that  the  manure  carries  with  it.  It  is  (luite  obvious  in  such  cases 
that  there  is  a  notable  deficiency  of  phosphoric  acid  as  compared 
with  the  nitrogen  at  hand,  and  if  no  attempt  is  made  to  balance 
this  excess  of  nitrogen  it  will  not  only  likely  be  wasted,  but  the  soil 
will  be  able  to  produce  nothing  more  than  stalk  and  leaves.  The 
careful  farmer  who  has  figured  these  things  out,  and  then  has  suffi- 
cient faith  in  his  figures  to  act  accordingly,  finds  that  artificial  fer- 
tilizers are  indispensable  to  successful  farming,  simply  because  they 
are  needed  to  maintain  the  supply  of  phosphorus,  which  is  being 
removed  more  rapidly  than  any  other  of  the  plant  food  constituents 
in  grain  and  stock,  and  also  to  balance  the  excess  of  nitrogen  that 
is  liable  to  accumulate  in  the  manure. 

Farmers  as  a  rule  do  not  understand  the  makeup  of  fertilizers. 
What  the  various  ingredients  .are,  how  they  are  put  together,  and 
how  much  of  the  bulk  of  fertilizer  is  of  actual  use  to  the  plant 
are  matters  that  are  perplexing  to  those  who  have  not  a  thorough 
knowledge  of  the  suliject.  Fertilizers  usually  look  much  alike  to 
the  farmer;  they  smell  alike,  and,  in  fact,  the  chief  difference  is 
found  only  in  the  attached  analysis,  which  may  mean  much  or  little, 
and  the  prices  that  are  paid  for  them.  There  is  little  wonder  then 
that  cheap,  low  grade  fertilizers  were  pawned  off  on  the  farmers  in 
the  past  so  persis-tently  that  it  became  necessary  for  the  State  au- 
thorities to  take  the  matter  in  hands  to  compel  the  fertilizer  manu- 
facturers to  make  the  contents  of  the  bag  conform  to  the  analysis 
on  the  outside. 

So  far  as  weight  is  concerned,  the  farmer  who  buys  the  ready- 
mixed  fertilizers  obtains  the  plant  food  in  a  very  dilute  form.  In 
the  ordinary  2-8-2  1)rand  of  fertilizer  only  12  per  cent,  of  the  total 
weight  of  the  material  is  accounted  for  on  the  analysis  tag.  That 
is  to  say,  the  farmer  must  handle  and  pay  freight  on  eighty-eight 
pounds  of  filler  in  order  to  get  twelve  pounds  of  plant  food.    Just 
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what  this  eighty-eight  pounds  of  material  is  composed  of  and  how, 
if  at  all,  it  influences  the  value  of  the  fertilizer,  are  questions  that 
are  often  raised  by  farmers,  and  are  answered  in  various  ways  by 
the  representatives  of  the  fertilizer  manufacturers.  It  would  be 
well  to  discuss  briefly  the  different  materials  that  are  most  common- 
ly used  as  filler.  In  the  first  place,  it  should  be  understood  that  this 
material  is  not  put  in  the  fertilizer  for  the  purpose  of  cheating  the 
farmers,  but  because  it  is  absolutely  necessary  in  ordinary  practice 
to  dilute  the  concentrated  compounds  that  carry  the  plant  food. 
Were  one  to  attempt  to  apply  the  twelve  pounds  of  nitrogen,  phos- 
phoric acid  and  potash  over  the  same  ground  that  he  would  the 
hundred  pounds  of  mixed  fertilizer  containing  the  filler  he  would 
not  only  get  it  unevenly  distributed,  but  the  concentrated  material 
would  come  in  contact  with  the  roots  of  the  plants  and  kill  them. 
It  would  also  be  diflicult  to  get  these  materials  evenly  and  thor- 
oughly mixed.  So  there  is  no  complaint  to  be  made  against  filler 
as  such,  but  whatever  material  is  used  for  this  purpose,  its  value 
to  the  fertilizer  in  furnishing  plant  food  ingredients  should  receive 
little  consideration  by  the  purchaser,  notwithstanding  the  claims 
of  the  fertilizer  companies  to  the  contrary.  It  is  safe  to  say  that 
any  material  that  contains  any  appreciable  amount  of  available 
plant  food  would  not  be  used  for  this  purpose. 

A  filler  that  is  used  extensively  l)y  fertilizer  companies  in  the 
Southern  States  is  made  of  tobacco  stems  and  bits  of  leaves,  the 
waste  which  results  from  stripping  the  leaves  for  the  manufacture 
of  cigars  and  smoking  tobacco.  When  ground,  this  material  con- 
tains both  nitrogen  and  potash  in  available  forms.  The  tobacco 
wastes  are  free  from  harmful  compounds  and,  withal,  make  a  very 
excellent  filler.  Besides  this,  they  have  a  decided  insecticidal  value, 
farmers  reporting  that  both  wireworms  and  cutworms  can  be  suc- 
cessfully combatted  by  using  a  fertilizer  with  the  corn  which  has  a 
tobacco  filler.  Muck  and  peat  are  used  l)y  certain  companies  as 
filler,  and  are  given  credit  for  enhancing  the  value  of  the  fertilizer. 
The  basis  of  this  claim  lies  in  the  fact  that  analysis  shows  that  peat 
or  muck  contains  a  high  per  cent,  of  nitrogen,  often  running  as  high 
as  two  or  three  per  cent.  This  fact  is  used  to  mislead  the  far- 
mer, because  it  has  l)een  pretty  well  established  that  the  nitrogen 
of  muck  or  peat  is  largely  organic,  and  that  very  little  of  it  is 
available  for  the  plant.  There  has  been  a  tendency  among  com- 
panies using  this  material  in  their  fertilizers  to  include  the  or- 
ganic nitrogen  which  it  contains,  in  the  analysis  of  their  fertilizers, 
and  this,  of  course,  would  lead  farmers  to  buy  nitrogen  in  the  un- 
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available  or  practically  useless  form.  However,  aside  from  a  con- 
sideration of  its  chemical  analysis,  muck  or  peat  makes  excellent 
filler,  since  they  are  highly  efficient  absorbents,  and  can  l)e  de- 
pended upon  to  maintain  the  fertilizer  in  the  very  best  mechanical 
condition.  They  are  made  up  largely  of  partly  decayed  vegetable 
matter,  and  this,  added  to  the  soil  in  the  fertilizer,  contributes 
.somewhat  in  keeping  up  an  ade(|uate  supply  of  vegetable  matter, 
and  improves  the  physical  condition.  Leather  scraps,  ground  up» 
have  been  used  to -some  extent  as  filler.  This  product  contains  a 
considerable  amount  of  nitrogen,  but  it  is  almost  entirely  in  an  un- 
available form,  and  is  of  little  use  to  the  plant  on  that  account. 

It  is  not  a  wise  plan,  then,  to  buy  a  fertilizer  on  the  strength  of 
the  filler  that  is  used,  for  the  filler  usually  has  little  influence  on 
the  efficiency  of  the  fertilizer,  provided  its  mechanical  properties 
are  satisfactory.  Unless  a  fertilizer  has  more  to  recommend  it  than 
an  alleged  superior  filler,  it  had  best  be  left  alone.  By  purchasing 
the  raw  materials  and  mixing  them  at  home,  the  expense  of  han- 
dling and  shipping  eighty-five  or  ninety  pounds  of  this  filler  for 
every  ten  or  fifteen  pounds  of  plant  food  purchased,  is  saved,  but 
the  latter  operation  is  more  or  less  complicated  and  requires  some 
careful  calculation  and  work  that  every  farmer  is  not  equipped  to 
carry  out  successfully. 

Nitrogen  is  by  far  the  most  expensive  element  to  purchase,  and 
unless  it  is  derived  from  such  materials  as  can  furnish  it  in  an  avail- 
able form,  its  purchase  is  a  gamble.  There  are  two  general  sources 
from  which  nitrogen  in  fertilizers  is  obtained — from  organic  ma- 
terials, such  as  blood,  tankage,  guanos,  etc.,  and  from  inorganic 
sources,  chief  of  which  compounds  are  sulphate  of  ammonia  and 
nitrate  of  soda.  Of  the  two  classes  of  compounds,  the  latter  is 
much  more  satisfactory  in  furnishing  nitrogen  in  definite  quan- 
tities, and  in  available  form.  In  all  organic  matter,  the  rapidity 
with  which  its  nitrogen  becomes  available,  depends  on  the  rate  that 
it  decays.  In  some  cases,  such  as  ground  leather,  this  is  very  slow 
and,  consequently,  its  nitrogen  is  of  little  value.  Such  homogeneous 
compounds  always  vary  more  or  less  in  their  total  amounts  of  nitro- 
gen as  well  as  in  their  availability,  and  this  fact  renders  uncertain 
the  actual  amount  of  nitrogen  that  is  ready  for  use.  However,  the 
nitrogen  in  nitrate  of  soda  or  sulphate  of  ammonia  is  a  definite 
quantity,  and  always  remains  the  same  in  amount  and  availability. 
That  is,  a  pound  of  nitrate  of  soda  contains  just  as  much,  and  of 
the  same  quality,  of  nitrogen  as  another,  and  it  can  always  be  de- 
pended on,  regardless  of  the  source  of  the  material,  provided,  of 
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coui'se,  it  is  free  from  impurities.  In  other  wonKs,  tliese  are  stand- 
ard nitrogen  furnishei's,  and  stand  in  direct  contrast  to  the  organic 
forms;  this  is  a  very  important  point  in  favor  of  the  commercial 
forms  as  the  source  for  the  nitrogen  in  the  fertilizers.  The  rapidity 
with  which  the  nitrogen  in  any  material  becomes  available  depends 
on  how  rapidly  it  is  converted  into  the  nitrate  form,  as  this  is  the 
form  in  which  it  is  taken  up  by  the  roots  of  the  plants.  Another 
great  advantage  in  favor  of  the  nitrogen  in  nitrate  of  soda  and 
sulphate  of  ammonia  is  that  in  the  one  case  it  is  ready  to  be  ab- 
sorbed by  the  plant  forthwith,  and  in  the  other  the  change  is 
rpiickly  made.  As  both  are  perfectly  soluble,  they  are  rapidly  and 
evenly  diffused  through  the  soil  if  the  ground  ^  contains  a  fair 
amount  of  moisture.  Nitrate  of  soda  is  obtained  almost  entirelv 
from  the  rainless  regions  of  Chili  and  is  known  commercially  as 
**('hili  saltpetre."  The  pure  salt  contains  16.47  per  cent,  of  nitro- 
gen, the  other  83.53  per  cent,  being  the  sodium  and  oxygen  with 
which  the  nitrogen  is  combined.  Sulphate  of  ammonia  is  a  prod- 
uct obtained  in  the  manufacture  of  boneblack  and  in  making  illu- 
minating gas  and  coke.  It  is  a  highly  concentrated  salt,  the  pure 
form  containing  21.2  per  cent,  of  nitrogen.  It  is  a  (luick  acting 
salt  and  is  especially  useful  for  (|uick-growing  crops.  Both  of  these 
are  distinct  and  definite  products  and  can  always  be  depended  on 
to  give  practically  the  same  amount  and  ([uality  of  nitrogen  at 
all  times. 

The  phosphoric  acid  in  artificial  fertilizers  is  likewise  obtained 
both  from  organic  and  mineral  sources.  The  l)ones  of  animals  are 
comparatively  rich  in  phosphate  of  lime  and  serve  as  a  very  im- 
portant source  of  this  plant  food  for  agricultural  purposes.  '*Raw^ 
bone"  is  the  terra  applied  to  ground  bone  that  has  not  been  altered 
in  its  composition  in  the  process  of  manufacture.  This  form  has 
the  advantage  of  being  pure,  but  the  phosphoric  acid  is  not  so 
(juickly  available  as  in  the  treated  product.  Oftentimes  raw  bone 
contains  considerable  fatty  material,  wiiich  retards  the  decay  of  the 
bone  in  the  soil.  Good  average  raw  bone  should  contain  slightly 
over  20  per  cent,  of  phosphoric  acid  and  4  or  5  per  cent,  of  nitro- 
gen. The  greater  part  of  the  bone  that  is  used  to  furnish  phos- 
phoric acid  is  first  steamed  or  cooked  and  is  known  as  **  steamed 
bone."  By  this  process  the  fatty  material  and  some  of  the  nitro- 
genous matter  is  removed.  The  effect  of  steaming,  then,  is  to  in- 
crease the  per  cent,  of  phosphoric  acid  and  to  lower  the  per  cent 
of  nitrogen.  The  average  composition  of  steamed  bone  is  about 
28  per  cent,  of  phosphoric  acid  and  li  per  cent,  of  nitrogen.    Ani- 
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mal  charcoal  is  becoming  an  important  source  of  phosphoric  acid. 
This  material  is  a  waste  product  resulting  from  the  manufacture  of 
sugar.  The  charcoal  or  boneblack  has  for  its  first  purpose  the 
clarifying  of  sugar,  after  which  it  is  ground  and  used  to  furnish 
the  phosphoric  acid  in  artificial  fertilizers.  It  contains  30  to  35  per 
cent,  of  this  plant  food.  It  has  the  disadvantage  of  being  slow  to 
decay  in  the  soil,  which  means  that  its  plant  food  constituents  are 
only  slowly  available. 

The  mineral  phosphates  are  found  in  natural  deposits,  chiefly 
in  the  States  of  South  Carolina,  Tennessee  and  Florida.  They  are 
found  either  in  veins  of  in  lumps  and  are  obtained  both  from  the 
beds  of  rivers  and  from  the  earth.  After  the  impurities  are  re- 
moved by  washing  the  South  Carolina  phosphate  rock  contains 
from  25  to  30  per  cent,  of  phosphoric  acid,  while  that  from  Florida 
often  runs  as  high  as  40  per  cent.  After  the  rock  is  ground  finely 
it  is  known  as  '  *  floats, ' '  and  is  either  used  on  the  soil  in  this  form 
or  is  subjected  to  further  treatment.  As  a  matter  of  fact,  the 
greater  part  of  the  phosphoric  acid  found  in  commercial  fertilizers 
has  been  further  treated  in  such  a  way  as  to  render  it  quickly 
available  to  the  plant.  There  is  a  wide  difference  of  opinion  as  to 
whether  best  results  can  be  obtained  from  the  raw  material  or  ' '  rock 
phosphate''  or  from  the  treated  form  or  **acid  phosphate."  The 
striking  diiference  between  the  two  is  readily  seen  to  be  in  the 
quickness  of  their  action.  Where  immediate  results  are  not  desired 
and  the  crop  to  be  raised  is  a  slow-growing  one,  rock  phosphate  is 
highly  efiicient,  as  it  becomes  available  slowly  and  is  used  by  the 
plant  as  it  changes  to  a  soluble  form.  Acid  phosphate  or  super- 
phosphate is  made  from  the  raw  material  by  treating  it  with  a 
definite  proportion  of  sulphuric  acid.  By  considering  the  action 
that  takes  place  it  is  easy  to  understand  why  the  acid  phosphate  is 
so  radically  different  in  solubility.  Most  of  the  phosphorus  in  bones 
and  in  the  minerals  exist  in  combination  with  lime  or  phosphate  of 
lime.  While  these  elements  are  capable  of  uniting  in  several  pro- 
portions, the  most  common  form  consists  of  three  parts  of  lime  in 
combination  with  one  part  of  phosphoric  acid.  This  form  is  insol- 
uble and  when  ground  and  placed  on  the  soil  in  the  form  of  raw 
bone  it  changes  slowly  to  the  available  form.  Obviously  such  a 
compound  would  not  be  satisfactory  to  furnish  the  phosphoric  acid 
in  a  commercial  fertilizer,  since  only  plant  food  that  is  ready  for 
immediate  use  is  wanted.  So  the  bone  phosphate  is  digested  or 
made  available  artificially  before  it  is  mixed  with  the  fertilizers  by 
grinding  it  fine  and  mixing  it  with  sulphuric  acid.    The  phosphate 
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is  dissolved,  and  during  the  reaction  two  parts  of  the  lime  in  com- 
bination with  the  phosphoric  acid  is  set  free  and  taken  up  by  the 
sulphuric  acid  to  form  sulphate  of  lime  or  ''land  plaster."  This 
leaves  the  phosphoric  acid  in  combination  with  only  one  part  of 
lime  and  two  parts  of  water,  which  takes  the  place  of  the  lime  that 
is  removed  by  the  acid.  This  form  of  phosphoric  acid  is  very  sol- 
uble and  is  ready  for  the  use  of  the  plant  as  soon  as  it  comes  in 
contact  with  the  roots,  and  is  known  as  acid  or  superphosphate. 

While  potash  is  probably  more  generally  distributed  through 
the  surface  soil  than  either  phosphoric  acid  or  nitrogen,  and  while 
it  is  removed  in  less  quantities  than  either  of  the  others,  neverthe- 
less it  is  an  important  constituent  of  fertilizers  and  should  not  be 
considered  in  any  other  light.  Before  the  discovery  of  the  potash 
mines  in  Strassfurt,  Germany,  its  chief  source  for  agricultural  pur- 
poses was  from  barnyard  manures  and  wood  ashes.  Now,  how^ever, 
the  world  ^s  supply  is  taken  from  these  and  other  mines,  and  there 
is  little  danger  of  there  ever  being  a  famine  in  this  constituent. 
Potash  may  exist  in  the  form  of  a  chloride,  sulphate  or  carbonate, 
and  seems  to  be  equally  acceptable  to  the  plant,  judging  from  the 
rate  at  which  it  is  absorbed.  Of  the  crude  products  of  the  mines, 
kainit  is  used  more  in  this  country  than  any  other.  This  material 
is  ground  fine  and  contains  about  23  per  cent,  of  sulphate  of  potash, 
30  per  cent,  of  common  salt,  and  smaller  quantities  of  other  salts. 
The  disadvantage  of  using  kainit  is  that  the  various  impurities 
found  with  the  potash  salt  make  the  expense  of  handling  and  ship- 
ping rather  high  per  unit  of  plant  food  obtained.  Muriate  of  pot- 
ash is  a  manufactured  product  and  is  used  extensively  in  fertilizers 
and  in  the  raw  state.  The  average  muriate  contains  about  50  per 
cent,  of  actual  potash,  with  considerable  quantities  of  common  salt. 

The  question  that  arises  every  spring  and  fall  is  whether  it  will 
pay  to  sow  commercial  fertilizers  with  the  corn  or  wheat  crop.  En- 
tire dependence  on  fertilizers  to  increase  the  yields  sufficiently  to 
make  the  investment  in  them  safe  has  not,  nor  can  be,  firmly  estab- 
lished, on  account  of  seasonal  influences.  If  the  season  chances  to 
be  a  very  dry  one,  it  is  extremely  doubtful  whether  commercial  fer- 
tilizers will  be  able  to  influence  the  yield  to  any  considerable  extent 
when  applied  in  the  spring  with  corn.  The  occasional  dry  seasons 
are  hence  responsible  for  the  refusal  of  many  farmers  to  use  com- 
mercial fertilizers,  since,  apparently,  they  fail  to  get  any  results. 
Yet,  even  when  the  immediate  crop  does  not  receive  the  benefit  from 
the  application,  it  is  doubtful  if  anything  is  lost,  since  the  plant 
food  is  retained  in  the  soil  and  is  ready  to  be  taken  up  by  the  wheat 
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crop.  For  this  reason  the  owner  of  the  land  is  always  pretty  safe 
in  investing  in  fertilizers,  regardless  of  the  season,  while  with  the 
renter,  who,  according  to  custom,  pays  half  the  fertilizer  bill,  runs 
the  risk  of  losing  it  all,  since  a  dry  season  would  mean  little  benefit 
and  the  owner  would  reap  the  results  the  following  season.  How- 
ever, many  careful  farmers  do  not  make  a  practice  of  fertilizing 
their  corn,  and  it  is  an  established  fact  that,  except  in  special  cases, 
corn  does  not  respond  as  satisfactorily  to  an  application  of  fertilizer 
as  wheat.  This  is  due  largely  to  the  fact  that  the  corn  is  a  warm 
weather  crop  and  is  not  planted  until  after  the  ground  is  warmed 
in  the  spring  and  is  mature  before  cold  weather.  A  warm  soil  is 
able  to  produce  large  quantities  of  available  plant  food  from  its 
own  store,  and  the  corn  plant  draws  from  this  supply  much  more 
than  is  possible  for  the  wheat  plant,  which  needs  food  right  at  the 
time  when  the  soil  is  unable  to  furnish  it.  However,  the  farmer  who 
uses  fertilizers  consistently,  year  after  year,  finds  that  the  practice 
is  a  profitable  one,  even  on  his  corn  ground.  While  these  cannot  be 
depended  on  entirely,  they  are  an  important  and  indispensable  sup- 
plement to  the  other  farm  practices  that  seek  to  retain  the  health 
and  strength  of  the  soil. 

It  is  not  to  be  hoped  that  the  average  farmer  of  the  land  will 
ever  be  able  to  understand  all  the  theories  that  are  involved  in  the 
fertilization  of  his  soils ;  it  is  not  necessary  that  he  should.  Others 
can  work  these  things  out  for  him  while  he  is  busy  with  his  crops — 
others  who,  perhaps,  know  much  less  than  himself  in  regard  to  the 
actual  business  of  growing  corn  and  wheat.  While  the  theorists 
theorize,  then,  let  the  farmer  farm,  and  let  him  put  into  practice 
those  theories  that  are  proven  to  be  worthy  of  consideration  in  a 
practical  way.  Professor  Roberts  sums  up  the  situation  in  the  fol- 
lowing words :  * '  Timeliness,  adaptation,  thoroughness,  economy  in 
the  use  of  energy  and  good  judgment  in  the  management  of  details 
— that  is,  farm  practice — ^play  such  important  parts  in  modern  agri- 
culture that  they  may  be  considered  to  be  equal,  if  not  superior,  to 
the  facts  revealed  in  chemistry,  botany,  and  allied  sciences.  Knowl- 
edge, and  the  application  of  it,  should  not  be  divorced,  but  joined 
so  firmly  by  intelligent  thought  and  action  that  the  twain  become 
one.  • ' 
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Soil  Survey  of  Tipton  County,  Indiana. 


By  Lewis  A.  Hurst,  of  the  U.  S.  Department  of  Agriculture,  and 
E.  J.  Grimes,  of  the  Indiana  Department  of  Geology. 


DESCRIPTION  OF  THE  AREA. 

Tipton  County  is  situated  in  the  north-central  part  of  Indiana 
and  has  an  area  of  166,400  acres,  or  260  square  miles.  The  county 
forms  a  rectangle  about  twenty  miles  long  from  east  to  west  and 
thirteen  miles  wide  from  north  to  south.  It  is  bounded  on  the  north 
and  west  by  Howard  and  Clinton  counties,  on  the  south  by  Hamil- 
ton County,  and  on  the  east  by  Madison  and  Grant  counties.  As  a 
whole  the  surface  of  the  county  is  a  monotonously  level  and  feature- 
less till  plain,  interrupted  in  places  by  morainic  knolls  and  swells. 
The  boldest  relief  is  found  along  the  larger  stream  courses,  espe- 
cially along  the  lower  course  of  Cicero  Creek  and  in  the  vicinity  of 
Duck  Creek,  which  crosses  the  extreme  southeastern  part  of  the 
county.  A  rather  prominent  moraine  in  the  southwestern  section 
and  small  morainic  areas  in  the  northwest  and  northeast  afford 
some  relief  to  the  generally  level  topography.  The  average  eleva- 
tion of  the  county  is  between  850  and  900  feet  above  sea  level. 

The  summit  of  the  drainage  divide  between  Wabash  and  White 
rivers  extend  in  a  general  east  and  west  direction  across  the  center 
of  the  county.  The  streams  north  of  this  divide  empty  into  the 
Wabash,  while  those  on  the  southern  side  lead  to  the  White  River. 
Since  almost  all  of  the  area  is  so  level  that  its  streams  have  a  very 
gentle,  gradual  fall,  the  entire  area  might  be  said  to  occupy  the 
so-called  summit  of  the  watershed.  There  are  no  large  rivers  in 
the  county. 

The  drainage  of  the  area  south  of  the  divide  is  affected  through 
Cicero,  Duck  and  PoUywog  creeks  and  their  tributaries.  Cicero 
Creek  and  its  tributaries,  including  Prairie,  Wallace,  Jericho,  Nix- 
on, Wolf  and  Buck  creeks,  drain  the  central  and  southern  parts  of 
the  county,  emptying  into  the  White  River.  Pollywog  Creek  re- 
ceives most  of  the  drainage  from  the  southeastern  portion  of  the 
area  through  various  minor  stream  courses,  most  of  which  are 
merely  open  ditches,  and  flows  into  Duck  Creek. 
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North  of  the  divide  Mud  and  Turkey  creeks  form  the  chief 
drainage  outlets.  These  streams  rise  in  the  western  part  of  the 
county,  and,  receiving  the  waters  of  various  small  trihutaries,*  flow 
in  a  general  northeasterly  direction  untrl  they  reach  the  north- 
eastern portion  of  the  area.  There  they  unite  to  form  Wild  Cat 
Creek,  which  empties  into  Wabash  River  outside  the  county.  Tur- 
key Creek  receives  the  drainage  of  the  central  portion  of  the  county 
north  of  the  divide,  while  Mud  Creek  drains  the  northern  section 
of  the  area.  Irwin  Creek,  a  small  tributary  of  Wild  Cat  Creek, 
drains  a  part  of  the  northeast  comer  of  the  county.  Swamp  and 
Little  Wild  Cat  creeks  are  minor  streams  which  furnish  the  drain- 
age for  the  northwest  comer  of  the  county. 

The  railroad  facilities  are  adequate  for  all  the  needs  of  the 
county.  In  1854  the  Peru  and  Indianax)olis  Eailroad  was  con- 
structed across  the  county  in  a  general  north  and  south  direction. 
This  railroad  is  now  a  part  of  the  Indianapolis  and  Michigan  City 
division  of  the  Lake  Erie  and  Western  Railroad.  The  Pennsylvania 
also  has  a  leased  service  over  this  line  from  Kokomo  to  Indianapolis. 
In  1860  the  main  line  of  the  Lake  Erie  and  Western  Railroad  was 
opened,  the  line  extending  through  the  county  from  east  to  west. 
These  two  railroads  intersect  at  Tipton  and  form  the  main  trans- 
]>ortation  outlets  for  the  county.  The  Logansport  and  Indianapolis 
division  of  the  Pennsylvania  system  traverses  the  northeastern  cor- 
ner, passing  through  Curtisville,  Windfall  and  Nevada. 

In  addition  to  the  steam  roads  there  are  two  interurban  electric 
lines.  The  Indianapolis  and  Logansport  division  of  the  Indiana 
Union  Traction  Company  parallels  the  Michigan  City  division  of 
the  Lake  Erie  and  Western  Railroad  across  the  county.  A  line  of 
the  same  company  extends  east  from  Tipton  and  parallels  the  Peoria 
aud  Sandusky  division  of  the  Lake  Erie  and  Western  Railroad.  In 
addition  to  furnishing  passenger  accommodations  these  electric  lines 
are  well  equipped  with  freight  and  express  facilities  which  are 
used  extensively  by  both  farmers  and  merchants  for  shipping  dairy 
aud  other  farm  products  from  local  stations  and  towns  to  Indian- 
apolis and  other  cities.  The  local  passenger  accommodations  on  the 
interurban  lines  are  especially  advantageous  to  the  farmers,  since 
the  cars  may  be  boarded  at  the  intersection  of  many  of  the  public 
highways,  thus  furnishing  ready  and  convenient  access  to  the  cities 
and  towns. 

The  construction  of  a  few  State  roads  through  the  county  was 
commenced  about  1830.  Gravel-road  building  began  in  1880,  the 
principal  thoroughfares  being  completed  about  1905.    Nearly  all 
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the  present  roads  have  been  constructed  and  graveled  since  that 
time  under  the  three-mile  gravel  road  law.  Gravel  pits  have  been 
opened  at  various  points  throughout  the  area  and  the  gravel  used 
for  constructing  and  repairing  the  roads.  Practically  every  section 
line  in  the  county  is  traversed  by  a  graveled  road,  and  in  many 
places  they  have  been  built  even  on  the  half -section  lines.  At  pres- 
ent there  are  probably  not  more  than  ten  miles  of  open  roads  in  use 
by  the  public  which  are  not  improved.  Next  to  the  construction  of 
outlet  ditches  for  drainage  purposes  probably  the  one  thing  which 
has  aided  most  in  the  development  of  the  area  is  the  development 
of  an  excellent  sectionized  public  road  system  throughout  the 
county. 

Tipton  county  was  created  in  1844  and  was  one  of  the  last  in 
the  State  to  be  settled.  The  southern  portion  of  the  county  was 
settled  first,  the  first  land  claim  being  entered  in  1829.  The  settle- 
ment of  the  northern  half  began  in  1843.  The  earliest  settlers  were 
for  the  most  part  from  southern  Indiana,  chiefly  from  Bush,  Fay- 
ette, Jefferson  and  Switzerland  counties. 

New  Lancaster,  Tetersburg,  Normanda  and  Canton,  now  Tipton, 
the  county  seat,  which  was  settled  in  1839,  are  among  the  oldest 
towns  of  the  area.  Prior  to  1880  development  was  slow  owing  to 
the  swampy  condition  of  the  land  and  the  expenditure  necessary^  in 
providing  drainage  systems.  From  1880  to  1890  the  settlers,  mainly 
from  Franklin  and  Dearborn  counties,  came  in  very  rapidly.  The 
greatest  agricultural  development  in  the  county  has  taken  place 
since  1890. 

Originally  the  markets  for  the  surplus  products  of  the  settlers 
were  distant  and  the  roads  leading  to  them  were  almost  impassable 
the  greater  part  of  the  year.  No  railroad  facilities  were  available 
until  the  Indianapolis  and  Peru  Railroad  was  constructed  in  1854. 
Indianapolis  was  and  is  still  the  leading  market  and  trading  point 
for  the  county. 

At  the  time  of  the  organization  of  the  county  it  had  a  popula- 
tion of  only  a  few  hundreds.  In  1880  the  total  population  was 
14,402,  and  in  1890  it  was  18,157.  According  to  the  census  of  1910 
the  population  was  17,459.  This  shows  a  decrease,  however,  of 
1,657  from  the  figures  of  1900,  due  largely  to  the  migration  of  the 
rural  population  to  the  large  cities  outside  the  county,  the  rapid 
growth  of  Indianapolis  having  drawn  heavily  upon  the  surround- 
ing country.  The  population  is  generally  quite  well  distributed 
over  the  area.  The  most  thickly  settled  portion  of  the  county  is  a 
neighborhood  of  small  farms  about  four  miles  north  of  Tipton.    The 
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average  is  from  eight  to  ten  houses  on  every  section  or  square  mile, 
or  more  than  one  house  for  every  eighty  acres.  Some  of  the  farms 
range  as  low  as  ten  to  twelve  acres  in  size.  In  some  portions  as 
many* as  twelve  or  fifteen  farmhouses  may  be  found  to  a  section. 
Of  the  17,4i>9  people  in  the  county,  only  about  7,300  live  in  the 
towns  and  villages. 

Tipton,  the  county  seat,  the  largest  town  in  the  county,  is  lo- 
cated on  Cicero  Creek,  a  little  south  of  the  center  of  the  county  and 
thirty-six  miles  north  of  Indianapolis.  It  is  a  modern  town  and 
shows  a  steady  growth.  According  to  the  1910  census  it  has  a  popu- 
lation of  4,075.  Its  manufacturing  interests  are  relatively  unim- 
portant, consisting  mainly  of  two  canning  factories  and  an  incu- 
bator factory.  Tipton  is  a  division  point  for  the  Lake  Erie  and 
Western  Railroad,  and  the  railroad  yards  located  here  furnish  em- 
ployment to  a  large  number  of  men.  It  is  also  a  division  point  for 
the  Logansport  and  Indianapolis  division  of  the  Indiana  Union 
Traction  Line,  and  a  number  of  its  employes  also  make  their  homes 
in  Tipton. 

Windfall  and  Sharpsville,  in  the  northern  section,  and  Kempton 
and  Goldsmith,  in  the  western  part  of  the  county,  are  thriving 
towns  of  900,  700,  600  and  225  population,  respectively.  Hobbs. 
Curtisville,  Normanda,  New  Lancaster,  Jackson,  Nevada,  Teters- 
burg  and  Groomsville  are  other  towns  and  villages  in  the  county. 
Only  parts  of  West  Elwood,  Ekin  and  Atlanta  are  included  in  this 
county. 

The  reclaiming  of  the  swamp  lands  has  given  rise  to  one  of  the 
chief  industries  of  the  county,  the  manufacture  of  tile.  Such  fac- 
tories are  located  at  Hobbs,  Curtisville,  Kempton  and  Goldsmith. 
Gas  wells  are  of  frequent  occurrence  throughout  the  area.  These 
afford  fuel  supply  to  Tipton  and  some  of  the  other  towns  of  the 
county  and  are  also  used  largely  by  the  farmers  for  home  purposes. 

In  general  the  county  presents  a  prosperous  appearance,  with 
excellent  farmhouses  and  large,  well-kept  barns  and  outbuildings. 
Telephone  lines  and  rural  mail  routes  extend  to  all  parts  of  the 
county.  Numerous  schools  and  churches  are  accessible  to  every  sec- 
tion, but  many  of  the  smaller  county  schoolhouses  are  being  aban- 
doned in  favor  of  the  segregation  system  of  schools,  and  large  town- 
ship high  schools  are  being  established  in  the  towns  and  villages. 

Climate. 

No  official  weather  records  for  Tipton  County  are  available,  but 
the  general  climatic  conditions  are  shown  1)y  the  figures  in  the  fol- 
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lowing  table,  which  are  taken  from  the  records  of  the  nearest  United 
States  Weather  Bureau  Station,  located  at  Marion,  Indiana.  The 
table  below  shows  the  normal  monthly,  seasonal  and  annual  tem- 
perature and  precipitation  covering  a  period  of  years : 

NORMAL  MONTHLY.   SEASONAL,  AND  ANNUAL  TEMPERATURE  AND  PRECIPI- 
TATION, AT  MARION. 


Temperature, 

Precipitation. 

Month. 

Mean, 

Absolute 
max- 
imum. 

Absolute 
min- 
imum. 

Mean. 

Total 

amount 

for  the 

driest 

year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 
average 
depth. 

December 

30 
26 
26 

"F. 

66 
66 
67 

—12 
—25 
—19 

Inches. 

2.4 
1.9 
2.6 

Inches. 

3.3 
1.8 
0  5 

Inches. 

2.4 
3.9 

1.8 

Inches. 
6  0 

January 

February 

9.5 
7.6 

Winter 

27 

6.9 

5  6 

8.1 

23  1 

March 

April 

May 



39 
51 
62 

81 
89 
96 

—  2 
15 
26 

•       3.3 
3.5 

4.7 

2.2 
1.7 
0.8 

6  2 
2.6 

8.4 

5.0 
1.0 
0.2 

Spring 

51 

11.5 

4.7 

1.4 
0.8 
14 

17  2 

4  3 
2.1 
2  1 

6.2 

June. , 

71 
74 
73 

100 
103 
101 

35 
37 
40 

4.5 
2.9 
2.9 

0  0 

July 

0  0 

August 

0  0 

Summer 

73 

10.3 

2.8 
1.9 
3.6 

3.6 

8.5 

0  0 

. 

Siptember 

67 
54 
40 

101 
91 
75 

29 

15 

2 

2.5 
0.9 
5.4 

2  5 
3.5 
3.5 

0.0 

October 

T 

November 

2  9 

Fall 

54 

8.3 

■ 

8.8 

9  5 

2  9 

' » 

105 

Year 

51 

—25 

37.0 

22.7 

43.3 

32  2 

It  will  be  noted  that  the  average  annual  temperature  at  Marion 
is  51°  F.  and  the  average  annual  precipitation  37  inches.  An  aver- 
age from  the  records  of  the  stations  located  at  Indianapolis,  Lafay- 
ette and  Greenfield  show  the  annual  temperature  for  the  territory 
covered  by  these  stations  to  be  55°  P.  and  the  average  annual  pre- 
cipitation 44.06  inches.  From  all  these  figures  an  approximate  esti- 
mate of  conditions  prevailing  over  Tipton  County  may  be  obtained. 

There  are  no  very  marked  extremes  in  temperature,  with  the 
exception  of  an  occasional  extremely  cold  winter.  The  maximum  and 
minimum  temperatures  quoted,  105°  above  and  25°  below  zero, 
are  usually  of  short  duration.  Hot  spells  rarely  last  any  great  length 
of  time  except  in  v.ery  dry  weather,  when  they  may  continue  for 
several  weeks,  but  any  excessive  heat  is  usually  tempered  by  winds. 
The  annual  mean  snowfall  for  the  county  is  32.2  inches.     Snow 
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sometimes  remains  several  weeks,  and  even  months,  but  more  fre- 
quently disappears  within  a  short  time.  The  thermometer  occa- 
sionally drops  to  twenty  or  more  degrees  below  zero,  but  these  tem- 
peratures are  rare.  Even  zero  temperature  is  uncommon  and  when 
it  occurs  is  of  short  duration.  The  depth  to  which  the  ground 
freezes  is  variable.  Ordinarily  it  remains  frozen  only  a  few  weeks 
and  thaws  in  February  or  March. 

The  precipitation  is  fairly  well  distributed  throughout  the  grow- 
ing season,  so  that  crops  rarely  suffer  from  extreme  drought  or  ex- 
cessive moisture.  As  sho\vn  in  the  foregoing  table,  the  greatest 
amount  of  rainfall  is  received  during  May  and  June. 

The  length  of  the  growing  season  is  about  five  and  a  half  months, 
the  average  dates  of  the  last  killing  frost  in  the  spring  and  the 
first  in  the  fall  being  April  24  and  October  2,  respectively.  The 
earliest  date  recorded  of  a  killing  frost  in  the  autumn  is  September 
14  and  the  last  in  the  spring  is  May  22. 

Agricultube. 

At  the  time  of  its  settlement  Tipton  County,  with  the  exception 
of  a  few  swampy  prairies,  was  covered  with  dense  forests  of  oak, 
beech,  maple,  walnut,  hickory,  sycamore  and  tulip  trees,  with  a 
dense  undergrowth.  The  first  attempts  at  clearing  the  forested 
areas  for  cultivation  were  made  in  the  southern  part  of  the  county, 
where  the  natural  drainage  was  better  developed.  With  the  excep- 
tion of  that  used  for  domestic  purposes  the  timber  was  burned. 

Owdng  to  the  difiiculty  of  hauling  products  over  long  and  fre- 
quently impassable  trails,  practically  no  crops  were  grown  for  mar- 
ket. Corn,  wheat,  oats,  rye,  flax  and  potatoes  were  among  the  early 
crops  grown  in  the  area.  Hay  was  cut  from  the  open  prairies. 
Wheat  and  corn  were  grown  year  after  year  on  the  same  land,  the 
wheat  being  grown  principally  upon  the  lighter  colored  upland 
soils  and  the  corn  in  the  bottoms  and  the  so-called  *  *  black  lands. ' ' 

In  1855  the  first  agricultural  society  for  the  improvement  of  the 
area  was  organized,  but  it  was  not  until  about  1880  that  the  great- 
est development  of  the  county  began.  At  that  time  many  of  the 
main  outlet  drainage  ditches  were  constructed  and  thousands  of 
acres  of  the  most  productive  land  in  the  county  brought  under 
cultivation. 

Originally  the  natural  drainage  ways  throughout  the  greater 
part  of  the  county  consisted  of  shallow  depressions,  and  the  mean- 
dering streams  were  so  sluggish  as  to  carry  off  only  a  small  part  of 
the  annual  rainfall.    This  condition  prevailed  more  generally  in  the 
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central  x>ortion  of  the  county  owing  to  its  level  surface  over  the 
crest  of  the  watershed,  and  most  of  the  territory  was  in  a  seini- 
swampy  condition.  In  the  southern,  southeastern  and  extreme 
northern  sections  there  was  sufficient  natural  surface  relief  to  give 
fairly  adequate  drainage  to  those  areas.  Cicero  and  Duck  creeks 
in  the  southern  part  and  Wild  Cat  Creek  in  the  northeastern  part 
of  the  county  occupied  much  deeper  and  more  clearly  defined  val- 
leys than  the  water  courses  on  the  divide,  and  it  was  along  these 
streams  that  the  earliest  settlement  took  place.  The  only  solution 
of  the  problem  of  reclaiming  the  entire  acreage  of  the  county  for 
cultivation  was  the  establishment  of  connections  for  the  swampy, 
water-soaked  areas  of  the  watershed  with  the  larger  and  deeper 
drainage  outlets  of  other  sections.  The  first  work  of  this  kind  was 
done  between  1855  and  1860  by  private  companies. 

In  1875  a  law  relative  to  the  drainage  of  the  surface  water  from 
the  county  was  passed.  By  1883  the  county  had  built  190  miles  of 
drainage  outlets,  and  private  companies  and  individuals  had  ex- 
pended $200,000  in  reclaiming  the  swampy  black  lands. 

Drainage  was  provided  through  the  construction  of  wide,  deep, 
open  ditches  or  canals,  generally  in  line  with  the  natural  stream 
courses.  The  channels  of  practically  all  the  streams  in  the  county 
have  at  some  time  been  straightened  and  deepened  by  dredging 
throughout  almost  their  entire  length.  Into  these  have  been  trained 
the  numerous  lateral  ditches  which  receive  the  water  from  indi- 
vidual farms  along  their  courses.  About  1890  under  or  tile  drain- 
age began  to  take  the  place  of  the  open  ditches,  12,  18  and  24-iiich 
tile  being  used.  In  recent  years  many  of  the  open  drains  have  been 
converted  into  underground  or  '* blind"  ditches  by  the  use  of  tile, 
go  that  fields  which  were  dissected  by  the  open  drains  are  now  un- 
broken. Hundreds  of  thousands  of  dollars  have  been  spent  by  pri- 
vate corporate  enterprises  to  establish  the  excellent  system  of  drain- 
age which  now  prevails  throughout  the  county. 

The  building  of  the  several  railroads  and  traction  lines  has  been 
an  important  factor  in  developing  the  agricultural  resources  of  the 
county  by  creating  ready  access  to  the  larger  markets.  The  estab- 
lishment of  canning  factories  at  various  places  in  the  area  has  given 
rise  to  a  more  intensive  system  of  farming  in  the  vicinity  of  these 
industries,  and  the  present  high  price  of  land  is  largely  attributed 
to  the  farmer's  greater  income  from  the  growing  of  peas,  sugar 
corn,  beans,  tomatoes  and  other  crops  for  the  canning  industry. 
The  increasing  demand  for  canned  goods  warrants  the  extension  of 
this  form  of  agriculture. 
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The  introduction  of  lal)or-saving  machinery  has  done  much  to 
increase  the  output  of  the  farm,  hut  increased  returns  must  neces- 
sarily depend  upon  the  successful  handling  of  the  soil  to  conserve 
it  and  add  to  its  fertility.  This  requires  a  more  intimate  knowledge 
of  the  various  soil  types,  including  their  limitations  and  possibili- 
ties as  well  as  their  needs. 

Corn  has  always  been  the  chief  crop  of  the  area.  The  acreage 
of  this  crop  has  steadily  increased  from  33,914  acres  in  1880  to 
55,476  in  1910.  The  yields  have  correspondingly  increased  from 
1,115,816  bushels  in  18S0  to  2,935,971  bushels  in  1910.  It  will  be 
seen  from  the  above  figures  that  the  average  number  of  bushels  per 
acre  has  also  increased  from  thirtv-three  to  fiftv-three  within  that 
period.  This  increase  has  come  about  through  the  added  acreage 
of  black  lands,  which  are  among  the  best  upland  corn  soils  in  the 
State,  yields  of  seventy  to  eighty  bushels  per  acre  being  quite  com- 
mon. The  clay  lands  seldom  yield  more  than  thirty-five  to  forty 
bushels  per  acre. 

Deeper  plowing,  supplemented  by  subsoiling,  and  better  drain- 
age would  considerably  increase  the  corn  yields  from  the  lighter 
colored  soils  since  better  stands  of  clover  and  other  legumes  could 
be  obtained.  The  use  of  a  complete  fertilizer  is  also  recommended. 
Where  ground  limestone  is  used  the  fertilizer  should  be  applied  at 
another  time,  preferably  before  wheat  and  clover.  For  the  black 
lands  a  fertilizer  consisting  of  ten  parts  of  phosphoric  acid  and  five 
parts  of  potash,  or  eight  parts  of  phosphoric  acid  and  four  parts 
of  potash,  is  n»commended.  This  soil  usually  contains  sufficient 
nitrogen,  but  is  deficient  in  the  other  two  elements  of  plant  food. 
In  applying  phosphoric  acid  the  acid  phosphate  should  be  mixed 
with  barnyard  manure  at  the  rate  of  thirty  pounds  of  the  former  ta 
a  ton  of  the  man\ire,  to  be  spread  at  the  rate  of  eight  tons  per  acr  \ 
Th'iH  should  hv  applied  to  timothy  or  clover  sod  and  turned  under 
in  the  spring. 

The  advantage  of  seed  selection  is  generally  recognized,  but  the 
methoils  of  selecting  the  seed  can  be  improved.  No  attempt  at  corn 
breeding  to  improve  the  ([uality  of  the  corn  is  made. 

('heck  drills  are  generally  used  in  planting  the  corn,  so  that  it 
may  be  cultivated  both  ways.  This  frequently  does  away  with  the 
necessity  of  hoeing.  In  general,  three  to  four,  and  sometimes  five, 
cultivations  are  given  to  the  crop.  The  cultivators  used  are  chiefly 
of  the  riding  type.  The  use  of  power  corn  cutters  has  also  reduced 
the  labor  of  harvesting.  A  large  per  cent,  of  the  corn  now  grown 
is  cut  usually  late  in  September  for  ensilage. 
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Oats  has  never  been  a  paying  crop  commercially,  but  it  jSts  in 
well  with  the  customary  rotation  of  crops  and  is  especially  valued 
for  its  straw.  The  average  yields  are  about  thirty-five  to  forty  bush- 
els per  acre.  The  introduction  of  the  cowpea  and  soy-bean  will 
probably  cause  a  decrease  in  the  acreage  of  oats  in  the  future,  espe- 
cially where  used  with  corn  for  ensilage.  Oats  are  sown  with  an 
end-gate  attachment  at  the  rate  of  two  and  a  half  to  three  bushels 
per  acre.  ! 

The  acreage  devoted  to  wheat  was  originally  restricted  by  the 
expense  and  difficulty  of  harvesting  the  crop.  With  the  reap-hook 
or  sickle  a  good  hand  could  cut  only  one-half  acre  per  day.  The 
manual  labor  necessary  in  harvesting  the  crop  has  been  reduced 
to  a  minimum  by  the  introduction  of  the  self-binder,  and  the  acre- 
age has  been  increased.  The  yields,  however,  have  not  increased 
proportionately.  At  present  an  average  yield  of  fifteen  to  twenty 
bushels  per  acre  is  obtained  instead  of  the  thirty-five  to  forty 
bushels  produced  when  the  land  was  first  cleared.  Wheat  is  gen- 
erally recognized  as  not  particularly  profitable,  but  as  a  nurse  crop 
it  is  conceded  to  be  better  than  oats,  since  the  straw  is  lighter 
and  shades  the  clover  less. 

The  use  of  ground  limestone  will  be  equally  beneficial  to  the 
wheat  and  clover.  The  lighter  colored  soils  of  the  area  are  better 
suited  to  wheat.  They  also  show  a  stronger  reaction  when  tested 
for  acidity.  Wheat  should  be  seeded  in  corn  during  the  latter  part 
of  September,  not  later  than  the  10th  of  October,  preferably  after 
the  com  is  shocked.  It  is  generally  sown  with  a  disk  drill  having  a 
fertilizer  attachment. 

The  production  of  hay  shown  in  the  1910  census  report  was  only 
about  half  that  for  1880.  Of  the  4,165  tons  produced  in  1910  the 
clover  yield  was  4,044  tons.  The  acreage  of  timothy  is  being  rap- 
idly reduced  as  its  soil-robbing  properties  become  more  generally 
known.  Some  of  the  leading  farmers  of  the  area  have  excluded 
it  entirely  from  their  rotations.  The  growing  popularity  of  the  silo 
has  also  done  much  to  reduce  the  acreage  of  timothy.  The  advan- 
tage of  growing  leguminous  crops  rather  than  such  soil-depleting 
crops  as  timothy  is  becoming  better  understood. 

The  average  yield  of  hay  for  the  county  is  about  one  and  a  half 
tons  to  the  acre,  though  as  much  as  two  and  a  half  tons  per  acre 
are  frequently  obtained.  The  planting  of  cowpeas  and  oats  for  hay 
has  been  tried,  but  the  results  thus  far  have  not  been  generally 
satisfactory.  Hay  makes  a  ranker  growth  on  the  black  lands,  but 
the  quality  is  said  to  be  better  where  it  is  grown  upon  the  clay  soils. 
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Heavier  yields  are  obtained  from  the  latter  soils  where  ground  lime- 
stone is  applied. 

Stock  raising  and  dairying  are  important  industries  in  the 
county.  The  1910  census  shows  an  annual  production  of  1,607,230 
gallons  of  milk  and  321,096  pounds  of  butter  from  3,389  cows.  The 
milk  is  handled  through  creameries,  located  in  towns  along  the 
railroads  and  traction  lines.  The  milk  and  cream  is  collected  by 
wagons  sent  out  from  the  creameries.  Jersey  and  Ilolstein  milkers 
are  the  favorite  cows.  A  large  number  of  beef  cattle  is  marketed 
annually. 

Fruit  culture  was  profitable  up  to  about  1880.  Since  that  time 
various  diseases  have  affected  both  trees  and  fruit,  so  that  the  neg- 
lected orchards  have  become  practically  worthless.  It  has  been  dem- 
onstrated, however,  that  with  proper  care  excellent  fruit  can  be 
produced.  The  pear  is  probably  most  seriously  affected  at  present. 
One  or  two  large  commercial  orchards  in  the  vicinity  of  Tipton  have 
recently  been  partially  destroyed  by  blight.  The  growing  of  fruit 
for  domestic  use  is  to  be  encouraged,  but  it  is  doubtful  whether 
its  commercial  production  would  prove  profitable  in  this  county. 
The  orchards  should  be  small,  in  order  that  they  may  be  given 
proper  attention.  In  many  cases  adequate  care  is  given  to  the 
orchards,  but  the  spraying  is  not  practiced  at  the  proper  time. 

Most  of  the  farmers  in  Tipton  County  follow  some  form  of  crop 
rotation,  but  in  many  cases  without  a  definite  purpose.  The  rota- 
tion should  be  so  planned  as  to  produce  larger  yields,  to  distribute 
the  work  more  evenly  throughout  the  year,  to  be  more  certain  of  a 
regular  income  than  is  pcssibh*  with  a  one-crop  system,  to  main- 
tain, or  rather  increase,  the  productivity  of  the  farm,  and  to  reduce 
to  a  minimum  the  injury  from  weeds,  insect  pests  and  disease  which 
frequently  accompany  the  one-crop  system.  Hence  in  formulating  a 
rotation  it  is  necessary  to  take  into  account  the  income  it  w^ill  bring, 
the  needs  of  the  land,  the  retiuiremeiits  of  the  stock  at  hand,  the 
effects  of  one  crop  upon  another  if  followed  in  succession,  and  the 
profitable  distribution  of  labor.  The  three  main  classes  of  crops  to 
be  dealt  with  in  planning  a  rotation  are  small  grain,  hay  and  culti- 
vated crops.  Every  successful  rotation  must  include  some  legmne 
to  enrich  the  soil.  Red  clover  is  now  used  for  this  j)urpose  through- 
out a  greater  part  of  the  corn  belt.  This  crop  often  fails  to  make  a 
stand,  and  in  this  case  a  good  practice  is  to  disk  or  plow  the  land 
and  plant  in  cowpeas  or  soy-beans.  The  planting  of  cowpeas  or 
soy-beans  in  the  corn  at  the  time  of  the  last  cultivation,  as  a  green 
manure  or  for  pasture,  is  particularly  recommended  for  the  light 
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thin  land.  Alfalfa  sown  at  the  rate  of  two  to  three  pounds  per 
acre  with  clover  and  timothy  until  the  fields  are  thoroughly  inocu- 
lated will  enrich  both  the  hay  and  the  soil,  and  better  yields  of 
corn  will  be  obtained.  Alfalfa  can  be  grown  successfully  in  the 
county  and  should  be  grown  more  extensively.  Wherever  difficulty 
is  encountered  in  maintaining  a  stand  of  clover  commercial  fertiliz- 
ers or  lime  should  be  applied.  Commercial  fertilizers  if  depended 
upon  alone  for  increasing  crop  yields  will  injure  rather  than  im- 
prove the  soil,  but  if  used  judiciously  in  improving  the  yields  of 
clover  and  other  legumes  from  which  the  ultimate  enrichment  of 
the  soil  must  come  they  will  generally  increase  the  profits  of  the 
farm.  A  good  rotation,  with  proper  utilization  of  all  the  farm  ma- 
nure, is  required  for  success  in  farming. 

In  1909  there  were  mortgages  aggregating  $598,810  held  against 
the  lands  of  Tipton  County.  These  mortgages  usually  represent 
loans  which  were  made  to  parties  increasing  their  holdings  of  land. 
The  price  of  land  has  increased  rapidly  within  the  past  twenty 
years,  and  little  if  any  land  can  now  be  bought  in  the  county  for 
less  than  $150  to  $200  an  acre. 

Farm  hands  receive  from  $20  to  $25  a  month,  in  addition  to 
board,  lodging,  washing  and  horse  feed.  Harvest  hands  and  extra 
laborers  receive  from  $1.50  to  $2.50  per  day. 

SOILS. 

A  heavy  mantle  of  glacial  drift  or  till  was  deposited  over  the 
entire  county  during  the  glacial  period  by  the  last  invasion  of  the 
ice,  known  as  the  Wisconsin  stage.  The  drift  material  consists  of  a 
moderately  stiff,  clay-like  mass  at  the  surface,  grading  downward 
into  a  lighter,  sandy  and  gravelly  material.  Occasionally  rock  frag- 
ments and  bowlders  occur  throughout  the  till,  but  nowhere  in  large 
f|uantities.  The  glacial  deposit  has  a  depth  of  forty  to  seventy-five 
feet  along  the  northern  and  eastern  borders  of  the  county  and  200 
to  300  feet  along  the  southern  and  western  boundary. 

The  underlying  geological  formations  have  not  contributed  to 
the  formation  of  the  various  soil  types.  The  Devonian  measures  in 
the  western  part  of  the  county  and  the  Niagara  limestone  in  the 
eastern  section  occur  at  too  great  depths  to  outcrop  at  the  surface  or 
influence  the  soils. 

It  is  from  the  upper  part  of  the  glacial  till  that  the  upland  soils 
of  the  Miami  series  have  been  derived  directly  through  weathering. 

4—33700 
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This  series  is  represented  in  Tipton  County  by  two  types,  a  silt 
loam  and  a  loam.  The  loam  member  is  confined  to  the  more  rolling 
areas  along  stream  courses  and  the  few  moraines  that  were  large 
enough  to  be  indicated  on  the  map. 

Two  soils  of  the  Clyde  series,  a  silty  clay  loam  and  a  loam,  are 
developed  in  numerous  enclosed  tracts  formed  by  the  promiscuous 
deposition  of  till  material  during  the  recession  of  the  ice  sheet  at 
the  close  of  the  Wisconsin  stage  of  glaeiation.  These  areas  remained 
in  a  semi-swampy  condition  until  artificially  drained,  and  this 
favored  the  accumulation  of  organic  matter.  The  Clyde  series 
therefore  comprises  essentially  till  material  or  wash  from  till  soils 
modified  by  weathering  under  conditions  of  restricted  drainage  and 
by  the  accumulation  of  large  quantities  of  black  organic  matter. 

The  alluvial  deposits,  consisting  of  reworked  drift  material,  have 
been  separted  into  two  series  on  the  basis  of  certain  physical  differ- 
ences, principally  in  color.  A  dark  colored,  nearly  black,  soil  has 
been  classed  as  Wabash  silty  clay  loam,  and  two  types  of  brown 
soil  are  included  with  the  Genesee  series. 

The  narrow  strips  of  unassorted  alluvial  material  developed 
along  some  of  the  smaller  streams  are  mapped  as  Meadow,  while  in 
some  depressed  areas  which  were  formerly  swamps  or  lakes  the 
accumulation  of  organic  matter  has  resulted  in  the  formation  of 
small  bodies  of  Muck. 

In  the  survey  of  Tipton  County  nine  types  of  soil,  including 
Muck  and  Meadow  (Genesee  material)  have  been  mapped  on  the 
scale  of  one  inch  to  the  mile.  These  types  are  distinguished  by  sep- 
arate colors. 

Miami  Silt  Loam. 

The  Miami  silt  loam  includes  the  greater  part  of  the  better 
drained  uplands  of  the  county.  It  is  known  locally  as  '*clay  land,^' 
as  distinguished  from  the  *^ black  land.''  The  type  is  a  silt  loam, 
and  the  term  ''clay  land"  probably  has  reference  to  the  tendency 
of  the  soil  to  clod  or  run  together.  This  tendency  is  due  to  the  lack 
of  humus  in  the  soil  and  to  the  fact  that  it  is  frequently  plowed 
when  too  wet. 

The  surface  soil  to  an  average  depth  of  about  eight  inches  is  a 
compact  silt  loam.  It  is  light  brown  when  moderately  moist  and 
grayish  when  dry.  The  subsurface  portion  of  the  soil  freciuently 
has  yellow  or  a  creamy-yellow  color  when  partially  dried  out. 


SOIL  SURVEY   OP  TIPTON   COUNTY.  51 

The  subsoil  between  eight  and  about  twelve  to  fifteen  inches  is 
a  grayish-brown  or  yellowish-brown  heavy  silt  loam  or  silty  clay 
loam.  Below  this  the  material  is  a  yellowish-brown  silty  clay  loam 
to  silty  clay,  mottled  with  gray  in  the  upper  part,  grading  below 
into  a  darker  brown,  friable  silty  to  sandy  clay,  known  as  **  bowlder 
clay. "  This  is  generally  encountered  at  about  twenty-four  to  thirty 
inches,  although  along  the  stream  courses  and  over  the  sharper 
knolls  and  ridges  it  occurs  at  a  depth  of  eighteen  to  twenty  inches. 
Below  three  to  four  feet  the  substratum  gradually  becomes  lighter 
both  in  color  and  texture  until  at  a  depth  of  about  eight  to  ten  feet 
the  material  is  made  up  largely  of  sand  and  gravel. 

The  surface  soil  throughout  the  area  is  fairly  uniform,  with 
occasional  local  variations.  Upon  the  crests  of  the  ridges  and  knolls 
it  is  sometimes  slightly  sandy,  with  a  few  chert,  granite  and  quartz 
pebbles  upon  the  surface.  "Where  the  type  occupies  nearly  level 
areas  the  surface  soil  often  has  a  leached  or  ash-colored  appearance. 
This  condition  is  generally  found  in  those  sections  where  the  black 
soils  are  the  predominant  types.  These  areas  are  naturally  poorly 
drained  and  artificial  drainage  must  be  established  if  the  best  re- 
sults are  to  be  obtained,  since  the  soil  is  less  productive  than  that 
of  the  better  drained  areas.  Where  the  surface  is  more  undulating 
and  the  natural  drainage  better  developed  the  soil  is  darker  in  color, 
being  more  nearly  brown.  In  the  level  areas  the  subsoil  is  more 
mottled,  cold  and  dense,  as  if  water-logged,  while  in  the  better  areas 
it  is  more  open  and  porous  and  has  a  yellowish-brown  color.  In 
addition  to  tiling  and  draining  these  level  areas,  they  should  also 
be  subsoiled  and  limed  to  render  the  soil  and  subsoil  more  open  and 
porous  and  to  correct  the  acidity  which  numerous  tests  have  shown 
to  exist. 

The  Miami  silt  loam  occurs  in  various  areas  throughout  the 
county  in  association  with  the  '* black  lands"  comprising  the  Clyde 
soils.  Next  to  the  Clyde  silty  clay  loam  it  is  the  most  extensive  soil 
type  in  the  county.  The  largest  proportionate  acreage  occurs  in 
the  southern  and  southeastern  parts  of  the  county  and  along  the 
Howard  County  line.  In  the  nearly  level  sections  it  occupies  low, 
flat  ridges,  as  previously  described,  where  the  ** black  lands'' "pre- 
dominate. In  general,  the  type  is  most  extensively  developed  in  the 
vicinity  of  stream  courses. 

In  the  early  settlement  of  the  county  the  Miami  silt  loam  was 
one  of  the  first  soils  to  be  cultivated  because  of  its  better  natural 
drainage.    When  first  cleared  the  soil  was  darker  in  color  and  much 
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more  productive  than  at    present.     Subsequent    cultivation    has 
greatly  reduced  the  natural  store  of  humus. 

This  type  can  generally  be  distinguished  in  any  particular  field 
from  the  black  soils  by  the  more  vigorous  growth  on  the  latter  in 
the  early  development  of  the  crop,  particularly  with  corn,  oats  and 
hay.  If  the  season  is  favorable  the  yields  on  this  soil — the  '*clay 
land*' — is  generally  a  little  more  than  half  that  of  the  associated 
black  Clyde  soils  except  in  the  case  of  wheat,  which  is  better  adapt- 
ed to  the  Miami  silt  loam.  The  quality  of  the  hay,  corn  and  oats  is 
generally  better  upon  this  type  as  compared  with  the  darker  col- 
ored soils. 

Tests  made  with  litmus  paper  show  the  soil  to  be  distinctly  acid 
in  reaction.  The  use  of  phosphatic  manures  and  liming  is  strongly 
recommended.  The  lime  can  probably  best  be  applied  in  the  form 
of  finely  ground  limestone,  since  the  type  is  already  deficient  in 
humus,  and  lime  in  the  more  soluble  form  might  tend  to  destroy 
the  remaining  organic  matter.  Still,  burnt  lime  could  be  used,  and 
any  lowering  of  the  organic  content  thereby  could  be  made  up  by 
plowing  under  vegetation  or  applying  barnyard  manure.  From 
two  to  four  tons  per  acre  of  the  ground  limestone  should  be  applied, 
preferably  on  clover  sod  in  advance  of  corn.  The  wheat  and  clover 
which  follows  will  be  especially  benefited.  Where  barnyard  manure 
is  also  used  the  addition  of  ground  phosphate  rock  or  acid  phos- 
phate would  materially  increase  the  yields  of  wheat  and  corn.  The 
application  of  barnyard  manure  and  phosphate  is  treated  in  the 
chapter  on  agriculture. 

The  deepening  of  the  soil  by  deeper  plowing  and  subsoiling  will 
tend  to  correct  the  unfavorable  **sour"  condition  of  the  land  by  the 
more  thorough  aeration  thus  brought  about.  The  turning  under  of 
such  crops  as  clover,  cowpeas,  Canada  field  peas,  soy-beans,  rye  and 
oats  stubble  will  improve  the  physical  condition  of  the  soil  and  fur- 
nish a  store  of  food  supply  for  the  plants. 

The  one  thing  that  has  probably  done  most  to  reduce  the  crop 
yields  from  this  type  is  the  plowing  of  the  soil  when  too  wet  and 
not  in  condition  to  produce  the  best  possible  tilth.  This  is  generally 
due  to  a  desire  to  force  the  crops  in  season.  Under  such  conditions 
the  soil  clods  badly  and  as  a  rule  it  is  not  reduced  to  the  proper 
tilth  by  subsequent  cultivation. 

Tomatoes  and  potatoes  grown  on  this  type  are  generally  superior 
to  those  grown  upon  the  black  lands.  Owing  to  reduced  yields,  how- 
ever, tomatoes  are  more  often  grown  upon  the  Clyde  silty  clay  loam. 
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The  Miami  silt  loam  is  better  adapted  to  fruit  growing  than  the 
darker  soils. 

The  native  vegetation  consists  of  beech,  black  walnut,  white  oak, 
yellow  poplar,  sugar  maple,  red  oak,  shell-bark  hickory,  chinquepin 
oak,  white  ash,  hazel,  pawpaw,  redbud,  wild  plum,  flowering  dog- 
wood, etc. 

Farms  upon  this  type  are  valued  at  $150  to  $200  an  acre. 

Miami  Loam. 

The  surface  of  the  Miami  loam  is  a  brown  to  yellowish-brown 
silty  loam  or  loam  to  a  depth  of  ten  to  twelve  inches,  grading  iiito  a 
yellowish-brown  silty  clay  loam.  At  eighteen  to  twenty  inches  a 
dark-1brown,  brittle  clay  (bowlder  clay)  is  encountered  which  con- 
tains an  appreciable  amount  of  sand  and  gravel.  The  content  of 
sand  and  gravel  increases  with  depth,  and  below  three  to  four  feet 
the  material  becomes  a  lighter  colored  gravelly  loam. 

The  type  is  not  extensively  developed  in  Tipton  County.  It  oc- 
curs along  the  larger  stream  courses  and  over  the  larger  morainic 
knolls  and  ridges.  It  is  typically  developed  along  Duck  Creek  in 
the  southeastern  portion  of  the  county  and  also  in  the  northeastern 
section.  It  occupies  a  well-defined  morainic  ridge  in  the  south- 
western part  of  the  county  and  several  smaller  ridges  and  knolls 
throughout  other  sections. 

This  type  is  very  similar  to  the  Miami  silt  loam.  Since  it  has  a 
more  rolling  topography  it  is  more  subject  to  erosion,  and  this  has 
had  much  to  do  with  effecting  a  higher  content  of  sand  and  other 
coarse  materials. 

The  Miami  loam  is  probably  best  adapted  to  fruit. 

Clyde  Silty  Clay  Loam. 

The  Clyde  silty  clay  loam  is  the  most  extensive  as  well  as  the 
most  productive  soil  type  in  the  county.  Owing  to  the  dark  color 
of  the  soil,  due  to  its  high  content  of  organic  matter,  it  is  generally 
known  locally  as  ** blade  lands.*' 

The  surface  soil  of  this  type  to  an  average  depth  of  eight  inches 
is  a  dark-brown  to  almost  black  silty  clay  loam.  As  the  surface  dries 
the  material  assumes  a  grayish  or  grayish-black  appearance.  The 
intensity  of  the  dark  color  is  proportionate  to  the  amount  of  or- 
ganic matter  in  the  soil.  This  constituent  also  affects  the  chemical 
and  physical  properties  and  the  agricultural  value  of  the  soil,  mak- 
ing the  land  more  retentive  of  moisture  and  mellow  and  easy  to  till. 
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The  subsoil  between  eight  and  twelve  to  fifteen  inches  is  a  bluish- 
black  silty  clay  loam,  grading  below  into  a  drab  silty  clay.  This 
in  turn  is  underlain  by  a  medium  to  light  gray,  stiff,  plastic  clay 
which  is  mottled  ^ith  brown  streaks  or  iron  stains.  Below  twenty- 
four  to  thirty  inches  the  subsoil  is  more  deeply  mottled,  with  a 
gradual  tendency  in  texture  from  the  stiffer  clay  to  a  lighter  tex- 
tured silty  to  fine  sandy  clay.  Where  this  type  follows  the  course 
of  the  natural  drainage  ways  it  is  generally  underlain  wdth  sand 
and  gravel  at  various  depths,  usually  at  about  six  to  eight  inches. 
This  sand  and  gravel  is  generally  highly  stained  with  iron  com- 
pounds. Since  Tipton  County  embraces  but  few  morainic  hills  from 
which  to  draw  its  gravel  supply,  a  large  per  cent,  of  the  road  mate- 
rial has  been  obtained  by  dredging  the  gravel  from  these  old  stream 
valleys. 

This  t,vpe  comprises  the  greater  part  of  the  low-lying,  poorly 
drained  areas  of  the  countv  which  in  their  natural  state  were  in  a 
semi-swampy  condition  throughout  the  greater  part  of  the  year. 
After  being  drained  the  land  was  cleared  of  the  underbrush  and 
standing  timber  and  put  in  com,  as  this  was  about  the  only  crop 
that  could  be  cultivated  and  harvested  among  the  roots  and  stumps. 
An  occasional  field  is  to  be  seen  in  which  the  stumps  remain,  but 
over  far  the  greater  part  of  the  type  they  have  been  removed  and 
the  soil  is  in  a  high  state  of  cultivation. 

The  Clyde  silty  clay  loam  is  derived  from  the  same  material  as 
the  Miami  silt  loam,  the  glacial  till  of  the  late  Wisconsin  epoch,  but 
owing  to  its  low-lying  position  and  water-soaked  condition  the  char- 
acter of  soil  and  subsoil  is  very  different.  This  type  occupies  irreg- 
ular shaped  depressions  which  are  widely  distributed  throughout 
the  county,  but  more  generally  confined  to  a  wide  strip  extending 
diagonally  through  the  center  of  the  county  from  northeast  to  south- 
west. It  occurs  as  low-lying  or  depressed  areas  in  the  uplands,  and 
forms  the  main  background  of  the  soil  map  throughout  which  the 
Miami  silt  loam  is  shown. 

The  type  was  slowly  developed.  Tt  was  not  until  the  early  eigh- 
ties that  its  possibilities  were  understood  or  appreciated.  This  came 
about  through  the  building  of  good  roads  and  adequate  drainage 
outlets,  giving  the  individual  farmer  an  opportunity  to  drain  his 
land.  The  development  was  attended  by  a  rapid  increase  in  land 
values,  and  the  present  high  price  of  land  in  Tipton  County  is  due 
in  large  measure  to  the  productivity  of  this  type  and  its  wide  dis- 
tribution throughout  the  county.  The  value  of  individual  farms  is 
generally  determined  by  the  included  area  of  this  ** black  land." 
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The  soil  is  fairly  uniform  throughout  the  area,  but  owing  to 
differences  in  the  natural  drainage  it  has  certain  local  variations 
in  color,  texture  and  depth  of  soil.  The  texture  is. heaviest  and  the 
color  darkest  where  the  depth  of  the  surface  soil  is  only  about  six 
to  eight  inches.  This  condition  is  largely  found  in  the  areas  of  the 
type  east  and  southeast  of  Windfall,  in  the  vicinity  of  the  Madison 
County  line,  extending  as  far  south  as  Cedar  Point  and  West  El- 
wood.  The  larger  bodies  of  this  soil  in  the  vicinity  of  Tipton  and 
elsewhere  throughout  the  county  have  the  same  characteristics.  The 
type  usually  reaches  its  maximum  organic  content  and  darkest  color 
in  the  center  of  the  depression  or  at  its  lowest  point,  shading  oflf 
gradually  toward  the  surrounding  lighter  colored  soil  of  the  Miami 
silt  loam.  The  texture  also  follows  this  same  general  relationship. 
Both  these  conditions  are  due  to  the  movement  of  the  surface  wa- 
ters, and  carrying  in  suspension  and  depositing  the  finely  divided 
soil  particles  from  the  uplands  as  well  as  the  decomposed  native 
vegetation. 

The  Clyde  silty  clay  loam  is  used  extensively  in  the  vicinity  of 
Tipton,  Sharpsville  and  other  towns  in  the  area  for  growing  toma- 
toes, peas,  beans,  etc.,  for  local  markets  and  for  the  canning  fac- 
tories. The  yields  are  larger  from  this  type  than  from  the  Miami 
silt  loam,  but  the  weight  and  quality  of  the  product  are  somewhat 
inferior.  The  tomatoes  on  the  black  lands  decay  more  readily  and 
in  wet  seasons  crop  yields  are  greatly  reduced  from  this  cause.  By 
the  judicious  use  of  commercial  fertilizers  the  yields  from  the  clay 
lands  could  be  materially  increased. 

The  type  is  probably  best  adapted  to  corn  and  oats.  Yields  of 
sixty  to  eighty  bushels  of  corn  per  acre  are  not  infrequent,  and  fifty 
to  sixty  bushels  of  oats  are  obtained,  but  in  wet  seasons  this  crop 
lodges  badly  and  considerable  loss  is  incurred,  except  where  it  is 
mowed  and  used  for  hay.  Its  value  as  a  green  manure  when  turned 
back  into  the  soil  is  not  to  be  underrated,  however.  Alsike  and  red 
clover  and  timothy  produce  heavy  yields,  the  average  being  from 
one  and  a  half  to  two  tons  per  acre. 

Where  commercial  fertilizers  are  applied  to  this  type  it  is  rec- 
ommended that  a  mixture  be  used  containing  about  8  per  cent,  of 
phosphoric  acid  and  8  to  10  per  cent,  of  potash.  Nitrogen  is  not 
generally  needed  for  this  soil  and  can  best  be  obtained  from  the 
supply  stored  in  the  roots  of  leguminous  crops,  which  should  be 
included  in  all  crop  rotations. 

The  surface  of  the  type  is  flat  to  depressed,  so  that  ample  drain- 
age is  required  to  remove  the  surface  waters.    Open  ditches  were 
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at  first  installed,  but  these  have  generally  been  replaced  in  recent 
years  by  underground  or  tile  drains,  which  permit  the  cultivation 
of  the  land  formerly  dissected  by  the  ditches,  making  it  possible  to 
cultivate  the  type  in  large  bodies. 

With  proper  drainage  and  liming  of  the  soil  alfalfa  can  be 
grown  as  successfully  on  this  type  as  on  the  Miami  silt  loam. 

The  native  forest  growth  of  the  Clyde  silty  clay  loam  consisted 
of  swamp  white  oak,  swamp  pin  oak,  white  elm,  silver  maple,  burr 
oak,  black  ash,  green  ash,  cottonwood,  prickly  ash,  spice  bush,  but- 
tonwood,  wild  rose,  willows,  etc. 

CijYDE  Loam. 

The  surface  soil  of  the  Clyde  loam  to  an  average  depth  of  eight 
to  ten  inches  is  a  black,  heavy  silty  loam  or  loam  containing  a  high 
percentage  of  organic  matter.  The  presence  of  this  organic  matter 
not  only  gives  the  soil  its  dark  color,  but  also  imparts  to  it  a  slightly 
pasty  feel  when  wet,  making  it  resemble  Muck.  However,  the 
amount  of  organic  matter  in  the  soil  is  not  sufficiently  high  to  jus- 
tify its  classification  as  Muck. 

The  subsoil  of  the  Clyde  loam  is  a  heavy  black  clay  loam  which 
grades  below  into  bluish-black  to  grayish  silty  clay,  and  this  in  turn 
into  mottled  brown,  drab,  and  gray,  rather  stiff,  plastic  clay.  At  a 
depth  of  about  thirty  to  thirty-six  inches  silty  to  fine  sandy  clay  of 
a  lighter  gray  color  mottled  with  brown  is  generally  encountered. 
The  content  of  sand  generally  increases  with  depth  and  in  some 
instances  a  wet,  loose,  fine  sand,  similar  to  quicksand  is  encountered. 
This  material  is  most  common  in  the  soils  of  ** Round  Prairies," 
southeast  of  Windfall,  which  was  originally  a  lake  or  shallow  basin. 

The  Clyde  loam  was  originally  treeless.  The  native  growth  con- 
sisted of  sedges,  grasses,  cattails,  flags  button  bushes  and  willows. 
The  better  drained  areas  supported  a  heavy  growth  of  native 
prairie  grass  which  was  used  extensively  by  the  early  settlers  for 
hay  and  pasture  for  their  stock.  The  annual  decay  of  this  vegeta- 
tion was  the  source  of  the  high  content  of  organic  matter  in  the  soil, 
so  t'hat  it  is  frequently  referred  to  as  '*made  land."  Where  this 
soil  carries  a  very  high  content  of  organic  matter  it  is  generally 
loose,  ** chaffy"  or  fluffy,  or  mucky.  The  latter  condition  is  more 
noticeable  when  the  soil  is  first  put  under  cultivation,  following 
reclamation  by  artificial  drainage.  Com  planted  on  the  mucky 
areas  makes  a  vigorous  growth  in  the  earlj'^  stages  of  its  develop- 
ment, but  usually  turns  yellow  or  ''bums"  before  reaching  matur- 
ity.    The  application  of  barnyard  manure,  deeper  plowing,  and 
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thorough  cultivation  so  as  to  aerate  the  soil  as  much  as  possible 
will  tend  to  correct  this  chaffy  condition  and  greatly  increase  the 
yields  from  this  type.  The  use  of  fertilizer  mixtures  containing 
potash  and  phosphoric  acid  in  the  proportion  of  about  two  parts 
of  the  former  to  one  of  the  latter  is  also  recommended. 

The  largest  single  body  of  this  type  comprises  the  area  known 
locally  as  ** Round  Prairie." 

The  Clyde  loam  is  naturally  fertile,  but  generally  the  best  re- 
sults are  obtained  through  the  use  of  barnyard  manure  and  com- 
mercial fertilizers.  The  soil  is  generally  lacking  in  phosphoric  acid 
and  potash,  particularly  the  latter.  Corn  yields  have  been  greatly 
increased  by  the  application  of  potash  fertilizers.  Lime  is  also 
beneficial. 

It  is  only  within  the  past  few  years  that  satisfactory  yields 
have  been  obtained  from  this  type.  Oats  produce  a  rank  growth 
and  lodge  badly.  It  is  recommended  that  the  oats  be  sown  thicker 
on  this  than  on  the  lighter  colored  soils. 

Clyde  Loam,  Prairie  Phase. — In  the  vicinity  of  Kempton  and 
running  as  far  east  as  Goldsmith  a  darker  phase  of  this  type  oc- 
cupies an  area  which  is  known  locally  as  *  *  Indian  Prairie. ' '  This 
development  is  almost  20  miles  long  and  2  to  3  miles  in  width.  The 
term  ** prairie''  was  applied  to  this  area  because  of  its  original 
treeless  condition.  It  supported  a  dense  growth  of  aquatic  vegeta- 
tion, consisting  chiefly  of  sedges,  grasses,  cattails,  flags,  button  bush, 
and  willows.  About  40  to  90  per  cent,  of  the  soil  was  under  water 
throughout  the  year.  The  better  drained  portions  supported  a 
growth  of  bluestem  prairie  grass  and  numerous  species. of  typical 
prairie  plants.  The  grass  was  cut  for  hay  by  the  early  settlers. 
Interspersed  throughout  the  low-lying  prairie  lands  were  small,  low 
morainic  knolls  and  ridges  which  supported  a  growth  of  hazel  and 
sumac.  Many  of  these  knolls  are  now  covered  with  hickory,  and 
shingle,  white,  and  red  oaks. 

The  surface  soil  of  the  prairie  phase  of  the  Clyde  loam  to  a 
depth  of  8  to  10  inches  is  a  black  or  brownish-black  silty  clay  loam 
or  heavy  silt  loam  which  grades  into  a  bluish-black  clay  or  clay 
loam,  sometimes  mottled  with  yellow.  This  in  turn  is  underlaid 
at  20  to  24  inches  by  a  bluish  or  drab*,  tenacious  silty  clay  which 
becomes  light  gray  in  color  and  more  intensely  mottled  with  depth. 
The  mottling  in  the  lower  depths  consists  of  deep  brown  iron  stains 
or  streaks.  At  30  to  36  inches  a  lighter  textured,  deeply  mottled 
silty  to  sandy  clay  is  encountered,  and  this  in  some  places  is  un- 
derlain by  marly  material.    Probably  at  least  a  part  of  the  prairie 
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phase  is  underlain  by  gravel  at  various  depths  similar  to  that  un- 
derlying portions  of  the  Clyde  silty  clay  loam. 

The  soil  is  deeper  in  the  depressions,  has  a  darker  color,  and  is 
frequently  loose  and  fluffy.  The  fluffy  soil,  which  occupies  button 
wood  ponds,  produces  a  good  growth  of  corn  and  other  crops,  but 
the  plants  tend  to  **burn  out"  or  turn  yellow  without  reaching  full 
maturity.  This  is  possibly  due  to  the  excess  of  certain  organic 
acids  in  these  muck-like  areas,  which  can  be  corrected  by  heavy  ap- 
plications of  barnyard  manure  or  by  liming,  or  to  a  deficiency  of 
potash.  The  use  of  commercial  fertilizers  containing  a  high  per- 
centage of  potash  has  greatly  increased  the  yields  from  this  land. 
Where  the  barnyard  manure  is  needed  for  the  clay  knolls  it  is  ad- 
visable to  use  commercial  fertilizers,  maintaining  a  proper  balance 
in  the  available  nitrogen  by  crop  rotation. 

This  land  is  especially  well  adapted  to  corn,  producing  an  aver- 
age for  the  past  ten  years  of  about  50  bushels  per  acre.  Average 
yields  of  50  bushels  of  oats,  12  to  20  bushels  of  wheat,  and  25  to  30 
bushels  of  rye  per  acre  are  obtained.  Oats  lodge  badly,  especially 
in  wet  seasons.  Clover  and  timothy  do  well  upon  the  prairie  phase 
and  an  average  of  two  tons  or  more  to  the  acre  is  produced.  Alsike 
clover  does  especially  well.  Potatoes  yield  from  200  to  300  bu- 
shels per  acre. 

Genesee  Silty  Clay  Loam. 

The  surface  soil  of  the  Genesee  silty  clay  loam  is  a  medium- 
brown  heavy  silt  loam  grading  at  a  depth  of  5  or  6  inches  into  a 
silty  clay  loam  which  extends  to  12  or  15  inches,  when  the  subsoil 
is  usually  encountered.  The  subsoil  is  a  gray  or  steel-blue,  stiff, 
plastic  clay  mottled  with  shades  of  brown  or  iron  stains,  the  color 
becoming  lighter  with  depth. 

This  is  generally  subject  to  overflow,  but  where  it  occurs  above 
ordinary  high  water  the  soil  is  a  light-brown,  loose  silty  loam  to 
18  to  20  inches,  below  which  it  is  a  dark-brown  to  drab,  mottled 
silty  to  sandy  clay. 

The  type  resembles  to  some  extent  the  Clyde  silty  clay  loam, 
except  that  it  is  lighter  in  color  and  occurs  in  the  better  defined 
valleys  of  the  streams  along  which  it  is  found. 

The  largest  single  body  of  the  type  occurs  in  section  29,  T.  21, 
R.  4,  where  Wallace  and  Prairie  creeks  unite  to  form  Cicero  Creek, 
extending  along  the  latter  for  a  distance  of  two  miles  or  inore.  The 
soil  is  also  found  as  first  bottom  land  in  a  narrow  strip  along  Mud 
Creek,  which  traverses  the  northern  part  of  the  county. 
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The  Genesee  silty  clay  loam,  like  the  Genesee  loam,  belongs  to 
the  youngest  group  of  soils  in  the  county,  representing  alluvial 
material  recently  deposited  by  the  streams  along  which  it  occurs. 
The  soil  is  generally  lighter  in  texture  near  the  stream,  where  the 
currents  during  periods  of  overflow  are  swifter  and  can  carry  the 
heavier  materials  in  suspension.  The  heavier  materials  are  de- 
posited in  the  outlying  bends  of  the  creek  where  the  movement  of 
the  wat^r  is  more  sluggish. 

Originally  this  type  comprised  poorly  drained  bottom  lands 
along  streams  of  very  shallow,  crooked  channels,  through  which  the 
water  flowed  sluggishly.  In  recent  years  the  channels  have  been 
straightened  and  deepened  by  dredging,  and  the  land  along  their 
courses  has  thus  been  reclaimed  for  cultivation  through  an  im- 
provement of  the  drainage. 

Some  of  the  largest  yields  of  corn  in  the  county  have  been  ob- 
tained from  this  type,  the  average  being  from  50  to  60  bushels 
per  acre,  while  a  yield  of  80  bushels  is  not  unusual.  Heavy  yields 
of  oats  and  hay  are  also  obtained,  but  corn  is  the  leading  crop. 
Being  subject  to  overflow,  this  type  does  not  require  as  much  fer- 
tilizer to  produce  maximum  yields  as  is  needed  on  the  upland 
soils,  since  fertile  deposits  of  alluvium  are  being  laid  down  over 
the  bottoms  from  time  to  time. 

If  cultivated  under  normal  moisture  conditions,  this  soil  turns 
up  a  loose,  mellow  loam,  but  if  plowed  when  too  wet  it  has  a 
tendency  to  form  heavy  clods  which  cannot  be  readily  reduced  to 
subsequent  cultivation.  Too  often  this  physical  characteristic  of 
the  soil  is  overlooked  by  the  farmers  in  their  haste  to  plant  crops, 
especially  when  the  season  is  late,  and  by  such  practice  the  crops 
are  affected  for  even  more  than  one  season. 

The  native  vegetation  consisted  of  swamp  oak,  white  oak,  bur 
oak,  pin  oak,  silver  maple,  white  elm,  cottonwood,  black  ash,  prick- 
ly ash,  spice  bush,  etc. 

Genesee  Loam. 

The  surface  soil  of  the  Genesee  loam  to  a  depth  of  about  6  to 
8  inches  is  a  medium  dark  brown  silty  loam  to  loam.  This  grades 
into  a  lighter  colored  brown  loam  as  the  depth  increases.  At  10  to 
12  inches  the  texture  is  slightly  heavier,  and  the  material  becomes 
a  silty  to  fine  sandy  clay  or  clay  loam.  Varying  amounts  of  sand 
and  gravel  are  encountered  throughout  the  soil  and  subsoil.  The 
surface  material  varies  to  a  fine  sandy  loam  in  places,  but  these 
spots  could  not  be  mapped  on  account  of  their  small  size.    Occa- 
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sionally  at  depths  of  24  to  30  inches  a  fairly  loose,  sandy  and  grav- 
elly material  is  encountered. 

The  Genesee  loam,  being  of  alluvial  origin,  is  subject  to  local 
variations  over  small  areas,  due  to  the  uneven  deposition  of  allu- 
vial material  at  different  intervals  of  overflow,  the  greatest  uni- 
formity being  found  in  the  broader  bodies. 

This  type  occurs  as  first  bottom  land  along  Cicero  Creek,  from 
the  Hamilton  County  line  to  the  junction  of  Cicero  and  Nixon 
creeks.  A  narrow  strip  also  extends  along  Nixon  Creek  for  about 
two  miles.  Where  this  type  occurs  near  the  Hamilton  County  line 
the  soil  is  more  nearly  a  fine  sandy  loam,  but  in  the  vicinity  of 
Tipton  it  is  much  heavier  in  texture. 

Only  a  limited  acreage  of  the  Genesee  loam  is  under  cultiva- 
tion, since  it  is  subject  to  intermittent  overflow.  It  is  used  almost 
exclusively  for  pasture.  There  is  generally  some  growth  of  silver 
maple,  white  elm,  sycamore,  buckeye  and  red  oak.  The  type  is 
cultivated  only  over  the  better  drained  areas  which  in  places  have 
the  character  of  second  terraces  but  are  too  small  to  be  mapped 
separately.    Com  and  oats  are  the  chief  crops. 

Where  market  facilities  are  adequate  the  lighter,  sandy  soil 
of  the  type  might  be  used  to  advantage  for  trucking  purposes  since 
it  is  especially  adapted  to  watermelons,  muskmelons  or  cantaloupes, 
cucumbers,  and  potatoes,  particularly  sweet  potatoes. 

Wabash  Silty  Clay  Loam. 

The  soil  of  the  Wabash  silty  clay  loam  to  an  average  depth  of 
about  8  inches  is  a  black  heavy  loam  to  silty  clay  loam  containing 
a  high  percentage  of  organic  matter,  the  amount  of  which  is  suffi- 
cient in  places  to  impart  a  mucky  character  to  the  soil.  The  sub- 
soil consists  of  a  bluish-black  silty  clay  grading  at  about  12  to  15 
inches  into  a  stiff,  impervious  drab-colored  clay.  The  water  table 
is  frequently  encountered  at  a  depth  of  30  to  36  inches.  The  lower 
subsoil  has  a  light-gray  color,  deeply  mottled  with  brown  and 
yellow. 

The  area  in  which  the  Wabash  silty  clay  loam  occurs  is  a  slight- 
ly depressed  or  outlying  basin  adjoining  the  bottom  lands  along 
Prairie  Creek.  The  supposition  is  that  it  is  a  part  of  that  valley, 
representing  an  abandoned  channel  way  of  Prairie  Creek.  It  is 
said  that  in  times  of  high  water  a  part  of  the  overflow  from  Prairie 
Creek  breaks  across  into  this  basin  and  finds  its  oiitlet  through 
Devil's  Den  Run.  The  latter  stream  has  in  recent  years  been 
straightened  and  deepened  as  a  drainage  outlet  for  the  basin.    The 
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area  was  formerly  a  dense  swamp  which  was  inundated  during  a 
greater  part  of  the  year.  Only  in  recent  years  has  it  been  drained 
and  made  suitable  for  agriculture. 

When  first  cleared  and  put  under  cultivation  the  soil  was  highly 
charged  with  organic  matter  and  in  places  wfis  chaffy,  so  that  the 
corn  showed  a  tendency  to  **burn''  without  properly  maturing  the 
grain.  This  condition  has  been  gradually  remedied  by  the  use  of 
large  (juantities  of  stable  manure  and  substMjucnt  cultivation.  The 
use  of  potash  as  a  fertilizer  has  also  increased  the  efficiency  of  this 
soil. 

The  type  occurs  as  a  single  body,  and  includes  a  greater  part 
of  the  N.  E.  i  sec.  31,  and  the  S.  W.  i  sec.  29,  T.  21,  R  5.  It 
extends  to  the  southeastern  and  northwestern  corners  of  sections 
30  and  32  respectively. 

Corn  is  the  leading  crop  and  has  been  grown  continuously. 
Owing  to  the  natural  fertility  of  the  soil  yields  of  about  60  to  80 
bushels  per  acre  have  been  obtained,  but  unless  crop  rotation  is 
practiced  these  yields  will  decline  and  the  growing  of  corn  become 
unprofitable. 

Muck. 

The  type  of  land  classified  as  Muck  consists  of  black  or  dark- 
brown  organic  matter  in  a  state  of  partial  decomposition,  mixed 
with  varying  quantities  of  soil  material  or  mineral  matter.  These 
areas  are  generally  referred  to  locally  as  *  *  made  land. ' '  The  depth 
is  quite  variable,  ranging  from  a  few  inches  in  the  margin  to  3  feet 
or  more  in  the  center  of  the  body.  The  color  changes  little  with 
depth  but  the  organic  matter  is  more  noticeable  in  the  lower  por- 
tion. At  an  average  depth  of  about  24  inches  the  mucky  layer  is 
underlain  by  bluish-black,  plastic  clay  or  silty  clay  which  grades 
below  into  a  lighter  colored  or  grayish,  mottled  clay.  In  places  the 
lower  portion  of  the  3-foot  section  consists  of  Peat.  Occasionally 
an  impure  shell  marl  is  found  imbedded  with  the  underlying  ma- 
terial. Considerable  mineral  matter  in  the  form  of  fine  sand  and 
silt  have  become  incorporated  with  the  Muck  along  the  margin  of 
the  larger  areas. 

There  is  only  a  small  total  area  of  this  type,  the  largest  body 
being  in  the  northeastern  part  of  the  county,  north  of  Groomsville, 
in  an  old  channel  now  drained  by  Swamp  Creek  and  Turkey  Creek. 
Two  small  bpdies  occur  in  the  morainic  areas  of  the  extreme  north- 
western section  of  the  county.  A  few  isolated  patches  are  found 
in  depressions  in  various  parts  of  the  area.  Some  of  these  patches 
were  too  small  to  be  indicated  on  the  map. 
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Small  areas  of  Peat  consisting  of  pure  deposits  of  less  thorough- 
ly decomposed  decaying  vegetable  matter,  were  included  with  the 
Muck.  These  are  so  intimately  associated  with  the  Muck  as  to  pre- 
clude their  being  mapped  separately.  The  Peat  deposits  were 
formed  along  with  the  Muck  in  shallow  basins  and  ponds  from  the 
decayed  remains  of  water-loving  plants  and  accumulations  of  other 
forms  of  vegetation,  particularly  mosses.  The  Peat  commonly  oc- 
curs near  the  center  of  the  body  of  Muck  where  the  deposition  of 
vegetable  matter  has  been  more  recent  and  has  not  undergone  as 
thorough  decomposition,  though  it  sometimes  occurs  in  spots 
throughout  the  entire  body. 

Since  the  Muck  occupies  low-lying,  depressed  areas  which  lack 
natural  outlets,  drainage  must  be  supplied  before  the  material  can 
be  successfully  utilized  for  crop  production.  Muck  land  was  first 
brought  under  cultivation  about  twenty  years  ago  and  most  of  the 
type  in  the  county  is  now  reclaimed.  This  has  been  accomplished 
by  the  construction  of  large  open  ditches  into  which  many  tile 
ditches  drain.  In  the  early  settlement  of  the  area  the  native 
grasses  were  cut  from  these  soils  and  used  for  hay,  but  at  present 
most  of  this  land  is  under  cultivation  and  used  chiefly  for  general 
farm  crops,  such  as  corn,  oats,  and  hay. 

Corn  will  produce  an  average  yield  of  50  to  60  bushels  per  acre, 
and  oats  40  to  60  bushels.  Some  very  heavy  yields  of  oats  have 
been  obtained,  but  the  grain  makes  a  rank  growth  of  straw  which 
becomes  lodged  so  that  harvesting  is  difficult  as  well  as  damaging 
to  the  crop.  This  condition  may  be  partially  remedied  by  the 
liberal  use  of  mineral  fertilizers.  Corn  frequently  ** burns"  or 
turns  fellow  on  this  soil  and  does  not  mature.  Timothy  is  easily 
set  and  makes  a  rank  growth,  but  it  usually  ** burns"  at  the  ground, 
and  the  hay  is  lighter  than  that  grown  on  other  soils.  Alsike 
clover  is  well  adapted  to  this  soil  and  should  be  grown  in  combina- 
tion with  timothy.  The  crops  grown  on  this  type  are  subject  to 
injury  from  early  and  late  frosts.  It  is  often  necessary  to  replant 
corn  two  or  three  times,  and  early  frosts  sometimes  prevent  the 
corn*  from  maturing.  If  the  seed  bed  were  made  firm  with  a  heavy 
roller  the  movement  of  the  soil  moisture  would  be  so  regulated  as 
to  lessen  the  danger  from  frosts.  Applications  of  potash  salts  and 
phosphatic  fertilizers  are  very  advantageous  to  these  soils.  Coarse 
barnyard  manure  and  lime  are  also  beneficial. 

This  soil  is  seldom  used  for  the  crops  to  which  it  is  best  adapted, 
including  celery,  onions,  cabbage,  Irish  potatoes,  beets,  turnips, 
cauliflower,  and  other  garden  products.    Such  crops  have  been  sue- 
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eessfuUy  grown  upon  this  material  in  northern  Indiana  and  ad- 
joining States,  but  for  the  cultivation  of  such  special  crops  the 
accessibility  of  city  markets  and  rapid  transportation  must  neces- 
sarily be  a  matter  of  consideration,  except  in  those  cases  where 
grown  for  local  consumption. 

Meadow   (Genesee  Material',) 

The  term  Meadow,  as  here  employed,  denotes  a  generalized  type 
or  classification  embracing  the  narrow  strips  of  first  bottom  land 
lying  along  certain  minor  stream  courses  of  the  county,  such  as 
Irwin,  Turkey,  Little  Wild  Cat,  Nixon,  Jericho,  Wallace,  and 
Prairie  Creeks.  These  bottoms  are  subject  to  periodic  overflow, 
but  they  are  not  particularly  swampy,  the  drainage  of  much  of 
the  soil  being  fairly  good  between  overflows.  There  is  wide  varia- 
tion in  the  color,  composition,  and  texture  of  the  soil,  as  also  in 
local  drainage  and  surface  conditions.  The  predominant  material 
is  a  heavy  silt  loam,  dark  brown  in  color,  and  resembling  the  Clyde 
and  Genesee  soils.  The  boundaries  indicated  upon  the  map  are  ar- 
bitrary, since  no  definite  line  can  be  drawn  between  meadow  and 
the  other  alluvial  types  having  a  similar  origin. 

The  subsoil  is  a  mottled  drab  or  grayish  silty  clay.  Near  the 
stream  channel  the  soil  may  be  lighter  in  texture,  but  throughout 
most  of  the  area  the  sediments  are  fine  and  the  soil  is  rather  heavy. 
Deposits  are  being  added  repeatedly,  each  successive  overflow  bring- 
ing in  new  deposits  and  spreading  them  over  the  bottom  lands. 

The  areas  of  meadow  are  ordinarily  too  wet  for  cultivation  yet 
they  are  not  permanently  swampy.  By  straightening  and  deep- 
ening the  stream  channels  much  of  this  poorly  drained  laud  has 
been  reclaimed,  like  the  Genesee  silty  clay  loam,  for  agricultural 
purposes.  Corn  is  the  chief  cultivated  crop  upon  such  areas,  and 
when  proper  means  of  drainage  are  employed  the  yields  are  excel- 
lent. Where  the  valleys  are  deeply  cut  and  narrow  and  the  land 
frequently  interspersed  wdth  shallow  depressions  or  marshy  places 
its  chief  value  is  for  pasturage.  Complete  drainage  of  the  meadow 
lands  is  not  essential  when  they  are  used  for  this  purpose. 

The  greater  portion  of  meadow  in  this  county  is  being  used  for 
pasture,  the  native  forest  growth  generally  being  allowed  to  re- 
main as  shelter  for  stock.  It  also  affords  a  supply  of  timber  for 
domestic  use,  chiefly  for  fence  posts  and  rough  lumber. 

Silver  maple,  white  elm,  sycamore,  and  red  oak  are  the  trees 
commonly  found  on  such  areas. 
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SUMMARY. 

Tipton  County,  with  an  area  of  166,400  acres  or  260  square 
miles,  is  located  in  the  north-central  part  of  Indiana. 

The  surface  is  a  level,  featureless  till  plain,  the  greatest  relief 
being  found  along  the  larger  stream  courses,  especially  along  Duck 
Creek  and  lower  Cicero  Creek.  The  average  elevation  is  from  850 
to  950  feet  above  sea  level. 

The  summit  of  the  drainage  divide  between  the  Wabash  and 
White  rivers  extends  east  and  west  through  almost  the  center  of 
the  county.  About  half  of  the  county  drains  to  the  north,  the 
other  half  to  the  south.    Much  of  the  drainage  is  artificial. 

The  county  was  first  settled  in  the  southern  portion.  The 
greatest  influx  of  settlers  was  between  1880  and  1890. 

Tipton,  the  county  seat  and  largest  town  in  the  county,  is  lo- 
cated near  the  center  of  the  county.  It  has  a  population  of  4,075. 
There  are  12  other  towns  and  villages  in  the  county,  not  including 
Atlanta,  Ekin,  and  West  Elwood. 

The  county  has  a  population  of  17,457,  of  which  only  about 
7,000  live  in  the  towns  and  villages.  The  rural  population  is  well 
distributed. 

An  excellent  sectionized  public  system  of  graveled  roads  ex- 
tends over  the  entire  county.  Adequate  transportation  facilities 
are  furnished  by  three  railroads  and  two  electric  interurban  lines. 
The  county  has  only  a  few  manufacturing  interests.  Its  prosperity 
is  due  almost  entirely  to  its  fertile  soils. 

The  entire  county  is  highly  developed  and  prosperous,  having 
good  homes,  towns,  churches,  schools,  electric  interurban  lines, 
telephones,  rural  delivery  routes,  excellent  public  roads,  and  other 
modern  conveniences. 

The  climate  is  not  subject  to  very  great  extremes.  The  ab- 
solute maximum  and  minimum  temperatures  reported,  105  degrees 
above  and  25  degrees  below  zero,  are  unusual.  The  mean  tem- 
perature for  the  winter  months  is  27°,  and  the  summer  73°  F. 

The  county  has  an  average  rainfall  of  about  37  inches,  which  is 
well  distributed  throughout  the  year.  The  growing  season  is  about 
5i  months. 

Com  is  the  principal  crop,  50  to  55  bushels  being  the  average 
yield.  Oats,  wheat,  and  hay  are  also  grown  in  considerable  quan- 
tities. These  crops  are  largely  fed  on  the  farm  to  the  stock,  which 
constitutes  one  of  the  main  sources  of  revenue.  The  surplus  of 
corn,  oats,  and  hay  is  sold  in  the  local  markets.     The  wheat  is 
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generally  sold  or  exchanged  at  the  elevators  for  flour  and  meal. 
Corn  is  also  being  cut  and  stored  as  ensilage  which  is  used  as  green 
food  for  stock  in  >\dnter. 

The  growing  of  tomatoes,  peas,  beans,  etc.,  for  the  canning  in- 
dustry is  profitable,  and  there  is  promise  of  an  extension  of  this 
form  of  agriculture.    Dairying  is  an  important  industry. 

The  rotation  of  crops  is  generally  practiced  throughout  the  area. 
IJarnyard  manure  is  the  principal  fertilizer  used,  although  some 
commercial  fertilizers  are  applied,  particularly  with  special  crops 
and  upon  the  black  land  of  the  county.  Ground  limestone  could  be 
profitably  applied  to  most  of  the  soils. 

The  average  size  of  farms  is  about  80  acres.  The  tendency  is 
to  increase  the  size  of  farm  buildings.  The  tenant  system  is  grow- 
ing. 

The  value  of  land  ranges  from  $150  to  $225  or  more  an  acre. 
The  price  of  land  has  advanced  rapidly  since  1880,  owing  to  the 
reclamation  of  the  black  lands. 

The  soils  are  derived  almost  entirely  from  the  glaciated  till 
of  the  late  Wisconsin  epoch.  The  greater  part  of  the  soils  are 
rich  in  organic  matter  and  are  classed  as  *' black  lands.''  The 
light  colored  soils  are  called  locally  the  **clay  lands.''  The  soils 
generally  are  of  a  silty  character.  Those  of  the  uplands,  compris- 
ing nearly  all  of  the  county,  are  clavssified  in  two  series,  the  Miami 
and  Clyde  soils,  the  former  including  the  light-colored  soils  and 
the  latter  the  black  lands.  Both  are  of  wide  extent.  The  black 
soils  are  best  adapted  to  corn  and  oats  while  the  lighter  colored 
soils  are  better  suited  to  wheat.  One  type  of  the  Wabash  series 
was  mapped  and  this  is  also  generally  included  wuth  the  black 
lands.  The  first  bottom  lands  were  classed  with  the  Genesee  of 
Meadow. 

Nine  soil  types,  including  Meadow  (Genesee  material)  and 
Muck,  were  recognized  and  mapped.  The  Miami  silt  loam  and  the 
Clyde  silty  clay  loam  are  the  predominating  types.  Muck  and  the 
Clyde  loam  represent  the  so-called  **made  lands"  of  the  area,  the 
latter  type  being  especially  rich  in  organic  matter. 

The  alluvial  soils  are  limited  to  narrow  strips  along  the  large 
streams.'  These  were  classed  with  the  Genesee  loam  and  silty  clay 
loam,  or  Meadow.  The  Genesee  loam  is  developed  along  Cicero, 
Duck,  and  Jericho  creeks,  while  the  silty  clay  loam  is  confined  prin- 
cipally to  Prairie  and  Mud  creeks.  Meadow  (Genesee  material) 
occurs  along  the  upper  courses  of  many  of  the  smaller  streams. 
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Practieallv  all  of  the  soils  are  under  cultivation  or  used  for 
pasture.  The  agriculture  of  the  county  is  in  a  prosperous  and 
highly  developed  condition.  Scientific  farming  is  being  practiced 
to  a  considerable  extent,  but  further  recognition  of  its  possibili- 
ties is  ncfcessarj'  for  the  fullest  development  of  the  county. 
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Soil  Survey  of  Hamilton  County,  Indiana. 


Ily  Lewis  A.  Hurst,  of  the  U.  S.  Department  of  Agriculture,  and 

E.  J.  Grimes,  R.  S.  IlEsiiER  and  IT.  6.  Young,  of  the 

Indiana  Department  of  Geology. 


DESCRIPTION  OF  THE  AREA. 

Hamilton  County  is  situated  north  of  the  geographic  center  of 
Indiana  and  is  bordered  on  the  north  by  Tipton  County,  on  the 
east  and  south  by  Madison,  Hailcock,  and  Marion,  and  on  the  west 
by  Boone  and  Clinton  counties.  It  is  approximately  a  square,  with 
its  sides  20  miles  in  length  and  has  an  area  of  400  square  miles 
or  256,000  acres. 

In  topography  it  varies  from  a  level  till  plain  to  an  undulating 
and  sometimes  hilly  surface,  the  latter  being  found  only  in  the 
vicinity  of  stream  courses  or  where  moraines  exist.  Moraines  are 
not  very  common  in  any  part  of  the  county  but  they  are  more 
numerous  in  the  western  part  than  elsewhere,  the  most  prominent 
one  being  situated  north  of  Sheridan.  The  roughest  country  lies 
along  Hinkle  Creek  in  the  vicinity  of  Deming.  The  banks  along 
the  larger  stream  are  usually  precipitous,  ranging  in  height  from 
30  to  100  feet  or  more.  They  rise  in  two  distinct  terraces  to  the 
broken  country,  which  along  most  of  the  streams,  merge  rapidly 
into  the  broad  level  plain.  There  are  numerous  old  filled-in  valleys 
in  the  area,  and  preglacial  topography  was  apparently  much  more 
irregular  than  the  existing  topography.  Among  the  more  promi- 
nent topographic  features  of  the  county  is  an  old  valley  or  glacial 
channel  on  the  west  side  of  West  Fork  White  River  below  Nobles- 
ville  and  a  similar  valley  above  the  city  on  the  same  side  of  the 
river.  Another  feature  of  note  is  a  broad  depression  extending 
northeast  and  southwest  and  connecting  the  valley  of  the  West 
Fork  of  White  River  with  that  of  Prairie  Creek.  The  valleys  of 
Fall  and  Mud  creeks  are  joined  by  a  similar  depression. 

The  county  has  a  range  in  elevation  of  150  feet,  the  western 
part  lies  between  900  to  950  feet,  and  the  eastern  part  from  800 
to  850  feet  above  sea  level.  The  general  slope  of  the  surface  is 
from  north  to  south. 
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In  the  northern  part  of  the  county  the  surface  is  in  general 
more  level  and  the  drainage  h^ss  mature  than  the  southern  part. 
Thus  the  greater  dissection  of  thf»  latter  region  produced  a  more 
rolling  surface.  This  is  especially  true  near  the  junction  of  the 
smaller  streams  with  West  Fork  Whit(»  River. 

Th(»  drainage  is  perforine<l  hy  West  Fork  White  River  and  its 
tributaries.  The  river  entere  the  county  from  the  east,  about  five 
miles  from  the  north  boundary,  and  leaves  it  near  the  center  of  the 
southern  border. 

The  i>rincipal  tributary  of  W^est  Fork  White  River  in  the  county 
is  Cicero  Creek,  which  empties  into  West  Fork  White  River  2  miles 
south  of  Noblesville.  This  creek  has  a  remarkably  narrow  channel 
and  a  winding  course.  The  flood  plain  is  bordered  on  each  side  by 
bluffs  20  to  40  feet  in  height.  Cicero  Creek  with  its  tributaries. 
Little  Cicero,  Little  Wersel  and  Hinkle  creeks,  drains  about  150 
square  miles  of  the  area.  The  drainage  of  the  northeast  section  of 
the  county  is  delivered  to  West  Fork  White  River  ttirough  Duck 
Cr(»ek  and  its  tributaries,  and  Pipe  Creek.  Stony  Creek  and  its 
branches  drain  the  central  eastern  portion.  Fall  Creek  and  its  tribu- 
taries, the  southeast  section,  and  Eagle  and  Williams  Creeks,  the 
southwest  section.  Drainage  of  the  extreme  northwest  part  of  the 
county  is  performed  by  Prairie  Creek.  The  valleys  of  Eagle  and 
Williams  creeks  are  bordered  by  heavy  drift  deposits.  Along  Cool 
Creek  the  surface  is  (piite  broken,  while  Stony  Creek  has  developed 
a  scond  terrace  along  the  greater  part  of  its  course. 

As  stated  previously,  the  regional  drainage  of  the  southern  part 
of  the  area  is  better  developed  than  that  of  the  northern.  In  the 
latter  region  numerous  ineciualities  were  formed  in  the  surface  by 
glaciation.  These  depressions  filled  with  water  and  existed  under 
natural  conditions  as  swamps  or  ponds. 

Hamilton  County  was  organized  in  1823,  the  first  settlement 
having  been  made  a  few  years  earlier.  The  section  first  developed 
lay  along  West  Fork  White  River,  in  the  central  and  southern  part 
of  the  county.  Most  of  the  immigrants  came  from  Ohio,  Ken- 
tucky, Virginia  and  Pennsylvania.  In  1820  a  settlement  was  made 
on  the  pres(*nt  site  of  Noblesville,  the  county  seat,  and  in  1823  this 
town  was  founded.  The  greatest  influx  of  settlers  came  in  1852 
when  the  Peru  and  Indianapolis  Railroad  w^as  extended  to  Nobles- 
ville. The  construction  of  this  road  greatly  stimulated  agricul- 
tural development  by  opening  up  new  markets  and  increasing  the 
price  of  farm  pro<lucts. 
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In  the  early  period  Indianapolis  and  Lafayette  were  the  chief 
markets,  though  cattle  were  sometimes  sold  at  Cincinnati,  and  hogs 
at  Madison.  At  the  present  time  Indianapolis,  situated  in  Marion 
County  on  the  south,  is  the  leading  market  and  trading  center  of 
the  county. 

The  population  of  the  county  has  grown  steadily  since  its  set- 
tlement, and  according  to  the  census  of  1910,  it  is  now  27,026.  Of 
this  number  more  than  12,000  live  in  Noblesville  and  the  other 
towns  and  villages  of  the  area.  The  remaining  population  is  dis- 
tributed rather  evenly  over  the  rural  sections. 

Noblesville  w^ith  a  population  of  5,073,  is  the  county  seat  and 
largest  town  in  the  county.  It  is  located  on  West  Fork  White 
River  20  miles  north  of  Indianapolis.  It  is  not  only  the  center  of 
a  rich  agricultural  section  from  which  it  draws  much  of  its  sup- 
port, but  the  site  of  several  important  manufacturies. 

Sheridan,  in  the  northwestern  part  of  the  county,  with  a  popu- 
lation of  about  1,200,  is  the  next  largest  town.  Cicero,  Atlanta 
and  Arcadia,  situated  north  of  the  county  seat,  Westfield  in  the 
western  part  of  the  county,  and  Carmel  in  the  southern  part  are 
thriving  towns  with  populations  between  500  and  1,000.  In  addi- 
tion to  these  towns  there  are  14  other  smaller  towns  and  villages  in 
the  county.  All  of  the  towns  and  villages  of  the  county  depend 
mainly  upon  agriculture  for  their  existence,  though  a  few  of  them 
draw  part  of  their  support  from  manufacturing  industries.  The 
manufacture  of  condensed  milk  is  carried  on  at  Sheridan.  Arcadia 
has  a  fruit  canning  establishment  and  a  glass  factory.  At  West- 
field  there  is  a  cannery,  and  a  mill  for  the  manufacture  of  sorghum 
and  cane  molasses. 

The  shipping  facilities  of  the  county  are  excellent.  The  Indi- 
anapolis and  Michigan  City  division  of  the  Lake  Erie  and  Western 
Railroad  runs  north  and  south  through  the  center  of  the  county. 
The  Central  Indiana  Railway  passes  through  the  area  east  and 
west,  a  little  south  of  the  center  of  the  county.  The  latter  railroad 
crosses  the  Lake  Erie  and  Western  Railroad  at  Noblesville.  These 
two  lines  furnish  the  chief  outlets  for  the  products  of  the  county. 
A  main  line  of  the  Chicago,  Indianapolis  and  Louisville  Railway 
(Monon  route)  enters  the  county  near  the  southwest  corner  and 
traverses  the  southwest  and  central-western  to\^T]ships.  Carmel, 
Westfield,  Hortonville,  and  Sheridan  are  situated  on  this  road.  At 
Westfield  it  intersects  the  Central  Indiana  Railway.     An  interur- 
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ban  line  of  the  Indiana  Union  Traction  Company  traverses  the 
county  in  a  general  north  and  south  direction,  passing  through  Car- 
mel,  Noblesville,  Cicero,  Arcadia  and  Atlanta.  It  affords  freight 
and  express  accommodations  and  is  a  valuable  means  of  shipping 
dair>'  and  other  farm  products _to  Indianapolis  and  other  cities. 

The  present  road  system  of  Hamilton  County  has  developed 
from  the  toll  pikes  which  at  one  period  prevailed  in  the  county. 
A  number  of  pikes  radiate  from  Noblesville.  Chief  among  these 
are  the  roads  connecting  the  county  seat  with  Fortville,  Green- 
field, Anderson,  Pendleton,  Lapel,  Elwood,  Tipton,  Frankfort, 
Lafayette,  Lebanon  and  Indianapolis.  Within  recent  years  these 
pikes  have  been  purchased  by  the  county  and  thrown  open  to  the 
public.  At  the  present  time  they  are  the  main  highways.  From 
time  to  time  the  sectionized  road  system  has  added  new  local  roads 
wherever  needed.  As  a  result  every  part  of  the  county  is  easily 
accessible.  Most  of  the  roads  have  been  surfaced  with  gravel  and 
are  in  excellent  condition.  There  are  unlimited  quantities  of  gravel 
available  for  road  and  other  construction. 

Climate. 

The  average  annual  temperature  of  Hamilton  County  is  55°  F., 
the  absolute  maximum  106°  F.,  and  the  absolute  minimum — ^25°  F. 
Hot  spells  occur  during  June,  July  and  August,  but  rarely  last 
any  great  length  of  time.  Periods  of  extremely  dry  weather  with 
relatively  high  temperature  are  sometimes  experienced.  Zero 
weather  is  not  common  and  periods  of  such  low  temperature  seldom 
last  more  than  a  day  or  two. 

The  average  annual  precipitation  for  the  county  is  41.9  inches. 
May,  June,  and  July  are  the  months  in  which  the  greatest  amount 
of  railfall  occurs,  but  the  precipitation  is  distributed  rather  uni- 
formly through  the  year. 

The  length  of  the  growing  season  is  about  5^  months,  the  aver- 
age date  of  the  first  killing  frost  in  fall  and  the  last  in  the  spring 
being  October  19  and  April  16,  respectively.  During  the  period 
for  which  records  have  been  kept,  the  earliest  date  of  a  killing  frost 
in  the  fall  was  September  21,  and  the  latest  in  spring  May  22. 

The  following  table  gives  salient  climatic  data  of  the  region,  as 
shown  by  the  records  of  the  Weather  Bureau  Station  at  Indian- 
apolis, about  20  miles  from  the  center  of  Hamilton  County : 
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NORMAL  MONTHLY,   SEASONAL,  AND  ANNUAL  TEMPERATURE  AND  PRECIPI- 
TATION AT  INDIANAPOLIS. 


Tempbratdbe. 

Precipitation. 

Month. 

Mean. 

Absolute 
max- 
imum. 

Absolute 
min- 
imum. 

Mean. 

Total 

amount 

for  the 

driest 

year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 

average 

depth. 

December 

33 
28 
31 

•F. 

68 
69 
72 

"F. 

—15 
—25 

—18 

Inches. 

3.0 
2.8 
3.3 

Inches. 

4.1 
1.6 
1.6 

Inches. 

0.9 
4.9 
4.6 

Inches. 
5.1 

January 

6.9 

Febnifti'y. 

4.4 

Winter 

31 

9.1 

7.3 

10.4 

16.4 

March 

40 
52 
63 

82 
87 
96 

0 
19 
31 

3.8 
3.4 
4.0 

4  2 
3.2 
2.4 

7.4 

'2.3 

6.1 

3.6 

April 

12 

May 

0  1 

Spring 

52 

11.2 

9.8 

14.8 

4.9 

June 

72 
76 
74 

100 
106 
101 

39 

48 
46 

4.4 
4.2 
3.2 

3.5 
0.8 
3.6 

7.5 
7.5 
6.9 

0.0 

July 

0.0 

August 

0.0 

Summer 

74 

11.8 

7.9 

20.9 

0.0 

September 

67 
55 
42 

98 
89 
76 

30 

22 

—5 

3.3 
2.8 
3.7 

0.7 
3.5 
1.2 

3.9 
4  4 
2.3 

0.0 

October 

T 

November 

1.6 

Fall 

63        1 

9.8 

5.4 

10.6 

1.6 

Year 

55 

106 

—25 

41.9 

30.4 

56.7 

22.9 

Agriculture. 

At  the  time  of  settlement  the  region  of  which  Hamilton  County 
is  a  part  was  for  the  most  part  heavily  forested  with  hardwoods. 
Interspersed  in  this  forest  were  occasional  open  prairies  and 
swamps.  In  fact  a  considerable  section  of  the  county  was  origin- 
ally poorly  drained  and  unsuited  for  agriculture  in  its  natural  con- 
dition. A  relatively  large  proportion  of  the  land  was,  however, 
topographically  well  suited  to  farming  and  the  use  of  labor  saving 
machinery,  and  much  of  the  forest  has  been  removed  and  the  poorly 
drained  lands  reclaimed.  Some  undrained  areas  still  exist,  but 
nearly  all  these  are  reclaimable  and  will  ultimately  be  brought 
under  cultivation. 

The  early  settlers  took  up  their  claims  along  West  Fork  White 
River,  as  it  gave  them  access  to  outside  markets  by  raft  or  a  flat- 
boat.  The  bottom  lands  along  the  river  were  better  suited  to  corn, 
than  to  other  grains  and  this  became  the  main  crop.  The  bottom 
lands  were  subject  to  overflow  and  did  not  require  fertilizing,  and 
corn  was  grown  upon  the  same  land  year  after  year  without  mate- 
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rially  diminishing  the  yields.  The  uplands  in  the  vicinity  of  the 
river  were  generally  better  drained  naturally  than  the  more  remote 
uplands  and  when  firat  cleared  large  yields  were  obtained.  The 
cost  of  draining  the  '* black  lands''  and  in  many  cases  the  lack  of 
ade^iuate  drainage  outlets  precluded  the  early  use  of  these  lands. 
However,  much  of  the  later  j)rosperity  of  the  county  came  from  the 
occupancy  and  development  of  these  lands,  which  began  about  1875 
with  the  deepening,  straightening,  and  widening  of  the  natural 
drainage  outlets  by  dredging. 

Wherever  the  surface  is  level  it  generally  has  been  necessarj'^  to 
make  use  of  artificial  means.  At  first  open  ditches  were  employed, 
but  the  disadvantages  of  having  the  fields  cut  up  with  them  led 
to  the  installation  of  tile  drains.  Thousands  of  dollars  have  thus 
been  expended  in  reclaiming  the  so-called  ** black  lands"  and  bot- 
tom lands  along  the  shallower  stream  courses. 

(•orn  has  always  been  the  main  crop  of  the  area,  and  the  aim 
of  the  majority  of  farmers  is  to  further  increase  the  production 
of  this  staple.  The  acreage  of  corn  in  1879  was  60,479,  with  a 
total  production  of  2,233,158  bushels,  or  an  average  of  about  37 
bushels  per  acre.  According  to  the  census  of  1910,  the  acreage  had 
increased  to  77,815  acres,  from  which  a  pro<^luction  of  3,857,667 
bushels,  or  an  average  of  about  50  bushels  per  acre,  was  secured. 
This  increase  in  the  yield  per  acre  is  due  largely  to  the  increase  in 
corn  acreage  upon  the  ** black  lands"  (Clyde  soils),  considerable 
areas  having  been  drained  and  brought  under  cultivation  in  recent 
years.  These  soils  produce  approximately  twice  as  much  corn  as 
the  lighter  colored  clay  soils  (Miami  soils).  The  increase  is  also 
due  to  better  cultural  methods,  including  fertilization  and  seed 
selection.  Some  commercial  fertilizer  is  being  used  in  the  produc- 
tion Of  corn,  but  barnyard  manure  is  chiefly  employed.  Fertilizers 
may  be  used  with  profit  to  increase  the  yields  of  corn,  but  other 
methods  of  maintaining  the  fertility  of  the  soil  should  also  be  em- 
ployed, such  as  crop  rotation,  green  manuring,  ete. 

Selection  of  the  variety  of  corn  best  siiited  to  the  soil  on  which 
the  crop  is  to  be  grown  is  an  important  factor  in  increasing  the 
yields.  Too  often  no  attention  is  given  to  this  matter  or  to  the 
testing  of  seed  com.  The  seed,  to  produce  the  best  results,  should 
be  strong  in  vitality  and  the  kernels  graded  to  uniform  sizes  so 
as  to  drop  evenly  when  used  in  the  planter.  In  general,  Reid's 
Yellow  Dent,  Leaming,  and  Boone  County  White  are  well  adapted 
to  the  climatic  conditions  of  the  county.  The  best  varieties  to 
grow  on  the  diflferent  kinds  of  soil  can  best  be  worked  out  by  the 
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fanners  themselves.  The  seed  corn  st*lected  from  the  clav  lands 
should  be  planted  on  the  clay  lands  so  far  as  practicable,  and  that 
selected  frf)m  the  ''black  lands"  should  also  be  kept  for  the  black 
lands.  Well  selected  home  grown  seed  is  generally  preferable  to 
any  other  on  any  soil.  By  this  method  it  is  believed  that  the 
quality  and  yields  from  these  lands  can  be  increased. 

The  application  of  two  or  more  tons  of  ground  limestone  to  the 
acre,  particularly  on  the  clay  lands,  will  increase  the  yields  of  corn, 
largely  through  the  better  growth  of  clover  that  ^\ill  be  produced. 
Subsoiling  of  the  clay  lands  is  also  recommended.  Phosphoric  acid 
and  potash  are  the  fertilizer  ingreilients  that  produce  the  largest 
increase  in  the  jneld. 

Com  is  generally  planted  with  the  check  drill  so  that  it  may 
be  cultivated  both  ways,  which  freijuently  does  away  with  hoeing. 
Three  or  four  cultivations  are  usually  given  although  five  are  not 
uncommon.  Hiding  cultivators  are  in  genei-al  use.  In  the  last 
few  years  a  large  per  cent  of  the  corn  has  been  cut  for  ensilage. 
This  practice  is  being  extended  as  the  value  of  silo  feeding  becomes 
better  understoo<l.  The  planting  of  cowpeas  and  soy  beans  in  the 
corn  for  ensilage  is  being  practiced  extensively.  The  advantage  of 
having  a  legume  growth  in  ccmnection  with  com  can  readily  be 
appreciated  as  it  adds  organic  matter  and  nitrogen  to  the  soil. 

The  acreage  in  wheat  in  Hamilton  County  in  1879  was  36,988 
acres  as  compared  with  30,827  in  1909.  The  average  yield  of  tho 
earlier  year  was  about  21  bushels,  and  in  the  later  about  18  bushels 
[)er  acre.  In  order  to  produce  the  largest  yields  of  wheat  on  the 
clay  lands,  which  embrace  the  types  of  soil  best  suited  to  the  crop, 
they  should  be  subsoiled  if  possible  eveiy  three  years.  The  appli- 
cation of  two  tons  or  more  of  finely  ground  limestone  to  the  acre, 
as  recommended  for  corn,  will  be  etjually  beneficial  to  the  wheat 
crop.  The  general  practice  is  to  apply  lime  or  finely  ground  lime- 
stone to  the  wheat  ground  prior  to  seeding.  The  effect  is  particu- 
larly noticeable  upon  the  following  clover  crop  and  subsequent 
wheat  crops  are  benefited  by  the  increased  productiveness  of  the 
land  due  to  the  addition  of  organic  matter  and  nitrogen  by  the 
clover  crop.  More  attention  should  also  be  given  to  the  selection 
of  suitable  varieties  of  wheat  for  the  soil  and  a  proper  grading  of 
the  seed.  The  rotation  to  follow,  and  fertilization,  treatment  of 
seed  for  disease,  and  the  combating  of  insects  which  attack  the 
wheat  are  important  factors  in  the  production  of  this  crop.  The 
Purdue  Experiment  Station  recommends  the  use  of:  300  pounds 
per  acre  of  a  fertilizer  analyzing  2  per  cent,  nitrogen.  8  per  cent. 
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available  phosphoric  acid,  and  2  to  4  per  cent,  of  potash.  This  can 
be  applied  at  time  of  seeding  by  using  a  drill  with  fertilizer  attach- 
ment. When  clover  has  been  turned  under  for  corn  and  the  latter 
is  followed  by  wheat  an  application  of  nitrate  is  generally  advisable. 
This  can  best  be  supplied  by  a  top  dressing  of  nitrate  of  soda  in 
the  spring,  using  50  to  100  pounds  per  acre.  Where  barnyard 
manure  is  used  it  is  best  to  turn  it  under  with  the  clover  sod  pre- 
ceding the  planting  of  com.  The  most  profitable  results  from  the 
use  of  commercial  fertilizers  with  wheat  are  obtained  where  this 
practice  is  followed. 

Oats  are  not  generally  considered  a  paying  crop,  but  this  grain 
fits  in  well  with  the  customary  rotation  of  crops.  The  crop  is 
valued  chiefly  for  the  straw,  and  when  cut  for  hay  it  makes  an 
excellent  roughage  feed  to  use  in  conjunction  with  ensilage.  The 
ordinary  yield  of  oats  ranges  from  30  to  40  bushels  per  acre.  The 
growing  of  cowpeas  and  soy-beans  as  a  substitute  for  oats  is  being 
tried  by  some  of  the  more  progressive  farmers.  Oats  are  generally 
sown  with  an  end-gate  attachment  at  the  rate  of  2 i  to  3  bushels 
per  acre. 

The  production  of  hay  as  shown  by  the  1910  census,  is  only 
about  one-fourth  that  grown  in  1880.  In  1910  the  number  of 
acres  of  clover  hay  is  given  as  2,667,  which  means  that  only  one 
acre  in  ninety  is  used  for  this  purpose.  It  is  evident  from  this 
that  clover  is  not  generally  included  in  the  rotation  of  crops,  or 
if  so  it  is  turned  under  without  being  cut  for  hay.  The  latter 
practice  was  not  observed  during  the  course  of  the  survey. 

The  growing  of  alfalfa  has  received  some  attention  in  the  county 
in  recent  years,  but  its  value  as  a  feed  has  evidently  never  been 
realized  or  its  culture  would  be  more  general.  It  is  especially  well 
adapted  to  the  second  bottom  lands  or  high  terraces  along  West 
Pork  White  River.  However,  with  proper  attention  it  can  be 
grown  on  almost  any  soil  in  the  county  except  the  muck.  Even 
if  it  is  not  grown  as  a  money  crop  its  value  as  a  nitrogen  storing 
agent  should  recommend  its  culture,  especially  upon  the  clay  lands 
or  lighter  colored  soils  of  the  county.  It  is  never  advisable  to 
sow  alfalfa  after  the  10th  of  August,  for  unless  it  makes  consider- 
able growth  before  frost,  it  is  liable  to  winter-kill.  It  may,  how- 
ever, be  sown  as  early  as  the  latter  part  of  April.  Where  it  is 
sown  on  wheat  land  it  is  practicable  to  get  the  seed  in  between 
July  15th  and  August  10th. 

Hamilton  County  is  becoming  more  and  more  a  dairy  country. 
There  is  no  better  hay  for  dairy  stock  than  alfalfa.     The  crop  also 
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has  a  high  value  in  the  permanent  upbuilding  of  the  soil,  particu- 
larly those  soils  which  are  lacking  in  humus,  as  is  the  case  with 
all  the  light  colored  soils  of  the  area.  Three  to  four  cuttings  a 
year  can  be  made  with  a  yield  of  three  to  four  tons  per  acre. 

To  succeed  with  alfalfa  it  is  necessary  first  that  the  land  be 

» 

well  drained,  second  that  it  be  limed,  third  that  it  be  thoroughly 
inoculated,  and  fourth  that  it  be  thoroughly  prepared  and  free 
from  weeds.  ^ 

With  proper  attention  fruit  growing  can  be  made  a  profitable 
industry  in  this  county,  particularly  in  the  southern  part.  It 
has  not  flourished  recently.  There  are  many  old  and  neglected 
orchards  in  the  county,  and  diseases  and  insect  pests  spread  from 
these  and  affect  the  more  recent  plantings.  Modern  methods  of 
control  and  state  inspections  are  needed  to  put  the  industry  on  a 
satisfactory  basis. 

Most  of  the  farmers  in  Hamilton  County  follow  some  form  of 
crop  rotation.  It  should  be  the  purpose  of  a  crop  rotation,  1st, 
to  get  larger  yields  and  profits,  directly  or  indirectly;  2nd,  to 
distribute  the  work  more  evenly  throughout  the  year;  3rd,  to  give 
a  more  certain  and  regular  income  than  is  possible  with  a  one  crop 
system ;  4th,  to  maintain  or  better  to  increase  the  fertility  of  the 
soil ;  5th,  to  reduce  to  a  minimum  the  injury  from  weeds,  insect 
pests,  and  diseases  that  frequently  accompany  the  shiftless  methods 
of  farming.  The  three  main  classes  of  crops  to  be  considered  in 
a  rotation  are,  1st,  small  grain ;  2nd,  hay,  and  3rd,  cultivated  crops. 
In  planning  a  rotation  it  is  necessary  to  consider  the  income,  the 
needs  of  the  land,  the  feed  required  by  the  stock,  and  the  effect 
of  each  crop  in  the  rotation  on  another.  It  is  thus  a  question 
requiring  more  particular  study  of  individual  problems  than  can 
be  given  in  the  prosecution  of  the  soil  survey.  Every  rotation 
should,  how^ever,  include  at  least  one  legume  as  a  soil  enricher. 

The  price  of  land  has  advanced  rapidly  in  the  past  few  years 
and  but  little  of  it  can  be  bought  for  less  than  $150  an  acre,  and 
where  it  is  well  improved  from  $200  to  $225  is  often  asked.  The 
more  prosperous  farmers  are  satisfied  with  their  holdings  and 
refuse  to  put  a  price  upon  their  land.  The  demand  for  suburban 
propertj^  particularly  in  the  vicinity  of  the  main  transportation 
lines,  will  undoubtedly  cause  a  steady  advance  in  the  price  of  land. 
As  an  index  of  the  prosperity  of  the  farmers  it  may  be  stated  that 
mortgage,  indebtedness  secured  by  farm  property  in  the  county 
decreased  nearly  40  per  cent,  between  1908  and  1909. 

*  For  detailed  Information  regarding  the  growing  of  alfalfa  see  Farmers'  Bulle- 
tin No.  339. 
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Farm  hands  are  paid  from  $20  to  $25  a  month,  besides  board, 
lodging,  washing,  and  feed  for  a  driving  horse.  Harvest  hands 
and  extra  helpers  receive  from  $1.50  to  $2.50  per  day.  The  manu- 
facturing plants  and  public  works  in  Indianapolis  have  drawn 
heavily  upon  the  labor  of  the  county,  so  that  desirable  farm  labor 
is  scarce.     Most  of  the  work  is  done  by  the  owner  and  his  family. 

SOILS. 

Hamilton  County  is  covered  with  a  mantle  of  till  varying  in 
thickness  from  a  few  feet  in  the  eastern  portion  of  the  area  to  as 
much  as  300  feet  in  the  north  and  west  portions.  The  mean  aver- 
age thickness  is  about  100  feet. 

The  glacial  till  is  a  stiff  compact,  clayey,  matrix  with  which  is 
mingled  sand,  gravel,  and  bowlders  in  varying  proportions.  Some 
of  the  rock  is  of  local  origin,  but  other  kinds,  for  instance,  granite, 
gneiss,  and  trap  rock,  also  found  imbeddeil  in  the  till  and  strewn 
over  the  surface,  have  been  brought  from  the  Lake  Superior  region, 
whence  they  were  carried  by  the  ice.  In  the  eastern  half  of  the 
county  the  Niagara  limestone  underlies  the  glacial  deposits,  and 
the  rock  outcrops  in  the  valley  of  West  Fork  White  River  above 
and  below  Strawtown,  and  in  the  valleys  of  Fall  and  Stony  creeks. 
It  appears  near  the  surface  at  a  few  other  points  in  the  area.  The 
Devonian  measures  underlie  the  till  in  the  western  half  of  the 
county,  but  are  not  exposed  at  any  point. 

It  is  from  the  glacial  till  that  the  upland  soils  of  the  area  have 
been  derived.  The  alluvial  soils  or  bottom  lands  represent  stream 
deposited  material  composed  largely  of  wash  from  the  upland  soils. 
The  underlying  rocks  have  directly  contributed  little  if  any  of  the 
materials  of  which  the  soils  of  Hamilton  County  are  composed, 
but  they  may  have  contributed  to  the  ice-ground  mantle  covering 
the  uplands  from  which  the  various  types  are  derived. 

The  drift  or  till  is  largely  of  foreign  origin  and  is  more  or  less 
general  in  distribution.  It  is  said  to  belong  geologically  to  the  late 
Wisconsin  stage  of  glaciation  and  represents  materials  which  were 
ground  and  mixed  by  the  sheets  of  ice  which  in  prehistoric  time 
advanced  over  this  region  as  a  great  ice  sheet  or  glacier.  On  melt- 
ing there  was  left  a  mass  of  finely  ground  rock  material.  Since 
this  time  the  mantle  of  glacial  debris  has  been  acted  upon  by  the 
various  agencies  of  weathering,  water,  air,  vegetation,  change  in 
temperature,  etc..  and  changed  to  give  the  present  soils.  The  more 
uniform  silty  surface  layer  is  frequently  underlain  at  about  2  to 
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6  feet  by  sandy  or  gravelly  material.  This  accounts  for  the  high 
content  of  silt  in  the  upland  soils.  The  bottom  lands,  along  the 
larger  streams,  are  more  sandy,  owing  to  the  wash,  not  only  from 
the  silty  upland  soils  but  from  exposures  of  the  coarser  substratum. 
Where  the  drainage  has  been  more  sluggish  along  the  smaller 
streams  the  bottom  lands  are  also  quite  silty. 

Five  series  of  soils  were  mapped,  including  the  Miami,  Clyde, 
Fox,  Waukesha,  and  Genesee.  In  addition  the  miscellaneous  soils 
Meadow  and  Muck  are  encountered. 

The  Miami  series  is  the  most  extensive  in  point  of  area.  This 
series,  including  two  types,  the  Miami  silt  loam  and  Miami  loam, 
is  characterized  by  the  brownish  color  of  the  surface  soil  and  the 
lighter  brown  or  yellowish-brown  color  of  the  subsoils..  The  soils 
occupy  undulating  to  gentjy  rolling  to  nearly  level,  well  defined 
areas.     The  material  is  derived  from  glacial  till. 

The  Clyde  soils,  which  also  represent  an  extensive  upland  series, 
including  the  loam  and  silty  clay  loam  types,  are  derived  from 
glacial  till,  but  they  differ  from  the  Miami  in  having  black  soils 
rich  in  organic  matter.  They  occupy  poorly  drained  situations 
which  have  favored  the  accumulation  of  dark  colored  organic  mat- 
ter. There  has  been  considerable  washing  in  of  soil  material  over 
the  depressions,  from  the  adjacent  higher  land.  The  overflowed 
first  bottom  lands  were  mapped  as  Genesee  loam,  Genesee  silty  clay 
loam,  and  as  Meadow  (Genesee  material).  The  Genesee  loam 
occurs  mostly  along  West  Fork  White  River  and  the  larger  streams, 
while  the  silty  clay  loam  is  found  along  Stony,  Mud,  and  Fall 
creeks  and  some  of  the  smaller  streams.  The  Genesee  soils  are 
composed  of  brown  colored  alluvial  material  representing  wash 
from  the  uplands  which  was  deposited  by  stream  overflow.  The 
classification  Meadow  comprises  alluvial  material  so  variable  in 
texture  that  satisfactory  separation  into  definite  types  could  not  be 
accomplished.  The  material  in  the  main,  possesses  the  character- 
istics of  the  Genesee. 

The  Fox  and  Waukesha  soils  are  confined  to  the  stream  terraces, 
the  second  bottoms,  which  were  built  up  by  the  overflow  waters 
when  the  streams  were  flowing  at  higher  levels  than  at  present, 
just  as  the  present  first  bottoms  are  being  built  up  by  additional 
deposits  from  local  successive  overfiow.  The  Fox  series  includes 
the  brown  colored  terrace  soils,  while  the  Waukesha  series  includes 
the  black  soils.  The  Waukesha  soils  differ  from  the  Sioux,  which 
are  also  black  terrace  soils,  in  its  mineralogical  composition,  con- 
taining less  limestone  material. 
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Ill  the  subse(iuent  chapters  the  various  types  are  described  in 
detail. 

Miami  Silt  Loam. 

Tile  surface  soil  of  the  Miami  silt  loam  to  an  average  depth  of 
al)out  8  inches  is  a  compact  silt  loam  of  light-brown  color  when 
wet,  but  liaving  a  grayish  surface  wiien  dry.  The  soil  below'  the 
surface  is  also  frequently  a  grayish-yellow  or  creamy-yellow  when 
partly  dry.  Below  8  iuches  and  to  a  depth  of  12  to  15  inches  the 
color  changes  to  grayish-brown,  with  a  gradation  in  texture  from 
the  silt  loam  to  a  silty  clay  loam.  Below  this  depth  the  subsoil  is 
a  yellowish-brown  silty  clay  mottled  w^ith  gray,  grading  into  a 
darker  brown  friable  silty  clay  containing  an  appreciable  amount 
of  sand  and  fine  gravel.  The  darker  brown  material,  bowlder 
clay,  is  encountered  at  24  to  30  inches,  where  the  surface  is  level 
to  gently  undulating  and  at  18  to  20  inches  where  the  surface  is 
more  broken  or  hilly.  The  soil  under  the  latter  condition,  however, 
approaches  more  nearly  the  Miami  loam.  Areas  of  this  kind  are 
found  generally  in  the  vicinity  of  stream  courses. 

Below  3  or  4  feet  the  substratum  gradually  becomes  lighter, 
both  in  color  and  texture,  and  at  a  depth  of  8  or  10  feet  a  large 
per  cent,  of  the  soil  mass  is  made  up  of  sand  and  gravel.  Below 
this  a  stratum  of  drab  to  bluish  clay  is  freciueiUly  encountered, 
which  in  turn  is  underlain  by  strata  of  sand  and  gravel.  The  lat- 
ter condition  is  more  general  along  the  stream  courses.  The  de- 
posits are  less  stratified  farther  back  from  the  stream  valleys. 

The  Miami  silt  loam,  being  derived  from  glacial  till,  is  fairly 
uniform  throughout  the  county,  but  slight  local  variations  in  tlu» 
surface  soil  exist  as  the  result  of  inequalities  of  drainage.  Upon 
the  crests  of  the  knolls  and  ridges  the  soil  is  more  sandy,  with  a 
few^  chert,  granite,  and  cjuartz  pebbles  strewn  upon  the  surface. 
Where  the  type  occurs  as  level  or  slightly  undulating  areas,  the 
surface  soil  often  presents  a  leached  or  ashy  colore<l  appearance*, 
due  to  its  natural  poorly  drained  condition.  It  is  not  as  i)roduc- 
tive  as  the  better  drained  areas  in  which  the  soil  is  darker  colored. 
Where  the  drainage  is  inadequate  the  subsoil  is  mottled,  cold,  and 
heavy,  while  in  the  case  of  the  better  drained  areas,  the  subsoil 
is  darker,  frequently  of  a  yellowish-brown  color  and  is  more  oi)en 
and  porous,  aUowing  a  freer  circulation  of  air  and  water.  Such 
conditions  render  it  more  productive. 

The  Miami  silt  loam  is  the  most  extensive  type  in  the  county 
and  includes  a  greater  part  of  the  better  drained  uplands.     It  is 


SOIL   SURVEY  OP   HAMILTON   COUNTY.  81 

distinguished  by  its  light  color  and  is  known  locally  as  '*clay" 
land.  The  term  thus  applied  probably  has  reference  to  the  ten- 
dency of  the  soil  to  clod  if  plowed  when  wet,  as  its  texture  is  that 
of  a  silt  loam  and  not  a  clay.  The  tendency  of  the  soil  to  run 
together  is  due  mainly  to  the  insufficiency  of  organic  matter. 

The  Miami  silt  loam  is  not  only  the  most  extensive  but  also  the 
most  widely  distributed  type  in  the  county,  being  found  in  all 
parts  except  along  the  larger  streams,  where  a  similar  though 
lighter  textured  soil  of  rolling  surface  occurs.  Throughout  the 
northern  half  of  the  county  the  Miami  silt  loam  is  fairly  evenly 
distributed  with  the  Clyde  silt}^  clay  loam,  but  in  the  southern, 
particularly  the  southwestern  portion  of  the  county,  the  area  of 
this  type  far  exceeds  that  of  all  others.  In  the  more  nearly  level 
sections  it  occurs  as  low,  flat  ridges  and  knolls  interspersed  with 
the  ** black  lands,''  or  Clyde  soils.  The  type  is  best  developed 
in  the  southwestern  portion  of  the  county  along  the  Marion  County 
line. 

In  the  early  settlement  of  the  county  the  pioneers  naturally 
preferred  this  soil  to  the  *  *  black  lands, ' '  because  of  its  better  drain- 
age. When  first  cleared  it  was  darker  in  color  than  at  present, 
being  rich  in  humus,  and  was  very  productive.  Continued  crop- 
ping, frequently  without  rotation  has  largely  depleted  the  humus 
supply.  To  this  is  due  its  light  color  or  leached  appearance,  the 
low  yields  of  certain  crops,  and  the  tendency  of  the  soil  to  run 
together  when  wet  and  to  bake  or  clod  upon  drying.  The  latter 
condition  can  never  be  remedied  until  sufficient  organic  matter  has 
been  incorporated  with  the  soil  to  keep  it  loose  and  mellow.  Liberal 
applications  of  finely  ground  limestone  will  aid  in  mellowing  up 
this  soil  as  well  as  help  to  stimulate  the  action  of  bacteria  in  storing 
nitrogen  in  the  roots  of  clover  and  other  leguminous  crops.  This 
soil  showed  a  decided  acid  reaction  wherever  tests  were  made,  indi- 
cating the  need  of  lime.  Ground  limestone  can  be  used  to  advan- 
tage for  this  purpose.  Applications  of  phosphatic  fertilizers,  either 
as  ground  phosphate  rock,  or  in  the  more  soluble  form  of  acid 
phosphate,  should  increase  the  yields.  Subsoiling,  supplemented 
by  deeper  plowing  each  year  will  aid  materially  in  increasing  the 
water  holding  capacity  of  the  land. 

The  existence  of  the  Miami  silt  loam  in  any  particular  field 
can  usually  be  told  by  the  early  growth  of  corn,  oats,  clover,  etc. 
It  will  be  noted  that  the  black  land  areas,  the  Clyde  soils,  produce 
a  much  more  vigorous  growth  of  these  crops,  and  this  is  reflected  in 
the  yields,  a  mean  average  for  several  successive  years  showing 
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that  the  yields  of  corn,  oats,  and  hay  from  the  Miami  silt  loam  are 
but  little  more  than  half  as  great  as  obtained  from  the  Clyde  silty 
clay  loam.  This  is  offset  to  some  extent,  in  the  case  of  the  grains, 
by  the  better  (luality  of  the  product  of  the  Miami  soil.  This  type 
is  well  adapted  to  wheat,  and  the  best  soil  in  the  county  for  that 
crop. 

The  growing  of  sorghum  for  uiolasses  gives  promise  of  being 
an  important  industry  in  the  vicinity  of  Westfield.  The  lighter 
phase  of  this  type  is  particularly  well  adapted  to  this  purpose,  as 
it  produces  a  mild-flavored,  light-colored  sirup. 

While  larger  yields  of  tomatoes  are  obtained  on  the  Clyde  soils, 
a  finer  and  more  highly  flavored  tomato  is  produced  on  the  lighter 
colored  soils,  where  the  vine  growth  is  less  luxuriant.  The  toma- 
toes grown  on  the  Miami  are  less  subject  to  decay  than  those  grown 
on  the  darker  Clyde  soils.  Peas  as  well  as  tomatoes,  are  grown 
on  this  soil  for  market  and  canning.  Ground  limestone  or  burned 
lime  improve  the  yields  and  (juality  of  the  products. 

A  winter  cover  crop  of  some  kind  should  always  be  sown  upon 
this  type.  Wheat  is  generally  used  for  this  purpose,  but  rye  to 
be  turned  under  in  the  spring  where  corn  is  to  follow,  makes  an 
excellent  crop  for  the  purpose.  If  this  practice  is  followed  there 
will  be  less  tendency  for  the  soil  to  clod. 

The  Miami  silt  loam  is  not  generally  valued  as  highly  as  the 
black  lands,  the  average  price  being  about  $150  an  acre.  Adjacent 
to  the  towns  and  villages  it  commands  a  higher  price.  Some  of 
the  best  improved  farms  in  the  county  are  located  upon  it  and 
where  up-to-date  methods  are  being  employed  the  returns  from  this 
soil  are  being  increased,  the  crops  being  more  certain  than  upon 
the  Clyde  soils. 

The  native  forest  growth  consisted  of  beech,  black  walnut,  white 
oak,  yellow  poplar  (tulip),  sugar  maple,  white  ash,  chinquapin 
oak,  red  oak,  shell  bark,  hickory,  hazel  nut,  pawpaw,  redbud,  wild 
plum,  and  dogwood.     Only  small  scattered  areas  of  forest  remain. 

Miami  Loam. 

The  surface  soil  of  the  Miami  loam,  to  an  average  depth  of  10 
or  12  inches  is  a  brown  to  yellowish-brown  silty  loam  or  loam, 
grading  into  a  darker  silty  clay  loam.  Below  18  to  20  inches  the 
subsoil  is  a  dark-brown  friable  silty  clay  to  sandy  clay  with  an 
appreciable  amount  of  fine  gravel.  The  content  of  sand  and  gravel 
increases  with  depth  so  that  below  3  or  4  feet  a  lighter  colored 
gravelly  loam  is  encountered.     Erosion,  which  tends  to  remove  the 
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filler  material  from  the  till,  has  been  the  main  factor  in  differ- 
entiating this  soil  from  the  Miami  silt  loam. 

This  type  occupies  the  more  rolling  uplands  in  the  vicinity  of 
the  larger  stream  courses,  and  the  larger  morianic  ridges  through- 
out the  area.  It  is  confined  almost  entirely  to  the  southern  half 
of  the  county  where  the  rivers  and  creeks  have  cut  deeper  into  the 
glacial  till  plane,  causing  more  active  erosion  in  the  vicinity  of  their 
stream  valleys. 

This  type  is  rolling  to  hilly,  the  greatest  relief  being  found 
along  Hinkle  Creek  in  the  vicinity  of  Deming.  No  definite  bound- 
ary exists  between  it  and  the  Miami  silt  loam,  the  change  from 
one  to  the  other  being  very  gradual,  both  as  regards  texture  and 
topography.  The  texture  does  not  always  follow^  the  rolling  topo- 
graphy, for  even  these  rolling  areas  are  sometimes  quite  silty  and 
could  easily  be  classed  with  the  Miami  silt  loam  in  this  respect.  In 
the  vicinity  of  West  Fork  White  River  a  level  to  undulating  plane 
is  sometimes  encountered  where  the  soil  is  darker  in  color  than  the 
Miami  silt  loam,  but  otherwise  like  that  type.  This  intermediate 
phase  of  the  types  is  well  drained  and  is  ([uite  productive. 

The  Miami  loam  as  a  whole  is  probably  better  suited  to  fruit 
culture  than  to  general  farming,  as  it  is  often  too  rolling  for  the 
successful  use  of  machinery.  Existing  orchards  are  profitable. 
The  dark  colored  phase  described  above  is  one  ot  the  best  wheat 
soils  of  the  county. 

In  some  places  this  type  is  sufficiently  steep  to  warrant  its  being 
terraced,  but  no  terracing  is  practiced  in  the  area  to  prevent  wash- 
ing of  the  hillsides.  The  steeper  slopes  should  be  kept  in  sod 
whenever  it  is  practicable  to  do  so. 

Clyde  Loam. 

The  surface  soil  of  the  Clyde  loam  to  an  average  depth  of  10 
inches,  is  a  black  loam  to  silty  clay  loam.  This  grades  into  a  bluish- 
black  silty  clay  loam.  This  in  turn  is  underlain  at  18  to  20  inches 
by  a  drab  or  gray  silty  clay,  mottled  with  yellow  or  brown.  In  the 
lower  depths  the  mottling  is  darker.  Below  30  to  36  inches  the 
subsoil  becomes  lighter  in  texture,  being  often  a  fine  sandy  clay. 
The  water  table  is  frequently  encountered  at  this  depth,  so  that 
the  clay  is  soft  and  putty-like. 

The  dark  color  of  the  surface  soil  is  due  to  the  high  content  of 
organic  matter.  The  soil  when  wet  has  a  slightly  pasty  consistency 
for  the  same  reason.     The  amount  of  this  organic  matter,  however. 
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is  not  sufficient  to  justify  its  correlation  with  the  Muck,  although 
the  two  are  sometimes  confused  by  the  farmers. 

The  Clyde  loam  is  commonly  referred  to  as  prairie  land,  similar 
lands  being  called  wet  prairie  in  other  parts  of  the  State  and  in 
Illinois.  The  term  prairie  as  applied  to  these  areas  has  reference 
to  their  original  treeless  condition.  They  represent  depressions  or 
swamp  lands  which  in  their  natural  state  were  covered  with  water 
a  greater  portion  of  the  year.  Hay  was  cut  from  the  better  drained 
areas  by  the  early  settlers,  and  was  the  chief  source  of  this  crop  at 
that  time.  The  native  vegetation  consisted  largely  of  sedges, 
grasses,  cattails,  flags,  "button  bush"  and  willow.  The  annual 
decay  of  this  vegetation  has  supplied  the  store  of  organic  matter 
found  in  the  soil. 

Where  the  soil  is  loose  and  mucky  it  is  generally  '* chaffy'*  or 
fluffy.  Com  grown  upon  these  areas  burns  or  turns  yellow  before 
it  is  fully  matured.  This  condition  is  more  noticeable  when  the 
land  is  first  put  under  cultivation.  The  free  use  of  barnyard  ma- 
nure, deeper  plowing  and  thorough  cultivation  to  increase  aeration 
of  the  soil  as  much  as  possible  will  tend  to  correct  this  chaffy  con- 
dition. The  liberal  application  of  potash  fertilizers  is  also  recom- 
mended as  a  means  of  increasing  the  yields  from  this  type. 

The  occurrence  of  this  type  in  Hamilton  County  is  limited  to 
a  small  body  about  one-half  mile  west  of  Sheridan,  which  has 
been  reclaimed  by  artificial  drainage.  It  is  used  mostly  for  com 
and  oats.  Being  situated  near  the  town  of  Sheridan,  with  ample 
railroad  facilities,  trucking  would  be  more  profitable,  as  this  soil 
is  particularly  well  adapted  to  cabbage,  beets,  turnips,  Irish  pota- 
toes, cauliflower,  celery,  etc.  The  only  other  area  mapped  is  located 
in  Section  8,  T.  19,  R.  5. 

Clyde  ShjTY  Clay  Loam. 

The  Clyde  silty  clay  loam  includes  a  greater  part  of  what  is 
known  locally  as  the  ** black  lands.'*  It  was  originally  of  a  semi- 
swampy  nature  but  in  recent  years  it  has  been  drained  artificially 
and  now  constitutes  one  of  the  most  productive  types  in  the  area. 
It  is  particularly  well  adapted  to  corn.  The  term  ** black  land" 
as  applied  to  this  type  has  reference  to  the  dark  color  of  the  sur- 
face soil,  the  result  of  its  high  content  of  organic  matter,  which 
accumulated  as  vegetable  remains  when  these  areas  were  in  a  semi- 
swampy  condition. 

The  surface  soil  of  the  Clyde  silty  clay  loam  to  an  average  depth 
of  8  inches  is  a  dark-brown  to  almost  black  heavy  silt  loam  to  silty 
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clay  loam.  As  the  surface  dries  it  has  a  grayish-black  appearance. 
The  dark  color  of  the  soil  is  proportionate  to  the  percentage  of 
organic  matter  present.  The  latter  affects  also  the  chemical  and 
physical  properties,  the  soil  being  enriched  by  this  material,  and 
its  power  to  hold  water  increased.  The  subsoil  from  8  to  20  or 
24  inches  grades  from  bluish-black  to  drab  or  gray,  with  brown 
iron  strains  below  12  to  15  inches.  The  texture  of  the  subsoil 
for  the  first  few  inches  is  a  silty  clay  loam  which  in  turn  is  under- 
lain by  a  stiff,  plastic  clay  to  a  depth  of  24  to  30  inches.  Below 
this  depth  a  gradual  transition  from  the  stiffer  clay  to  a  deeply 
mottled  lighter  textured  silty  to  fine  sandy  clay  is  encountered. 
Where  this  type  follows  the  natural  drainage  channels  it  is  gen- 
erally underlain  by  sand  and  gravel  at  various  depths,  the  average 
depth  being  6  to  8  feet.  The  gravel  and  sand  is  usually  highly 
stained  with  iron. 

Although  the  Clyde  silty  clay  loam  is  derived  from  the  same 
materials  as  the  Miami  silt  loam — glacial  till  of  the  late  Wisconsin 
period — topographic  differences  are  sufficient  to  form  distinct  types 
of  soil.  The  former  type  occupies  the  lower  lying  areas  or  depres- 
sions in  the  uplands,  originally  deficient  in  drainage,  while  the  bet- 
ter drained  uplands  are  largely  occupied  by  the  Miami  silt  loam. 
During  the  early  settlement  of  Hamilton  County  the  Clyde  silty 
clay  loam  was  covered  with  water  or  semi-swampy  during  certain 
seasons  of  the  year  and  little  or  no  agricultural  value  was  attached 
to  these  lands.  But  with  the  building  of  good  roads  and  adequate 
drainage  outlets  the  type  has  been  gradually  brought  under  culti- 
vation and  now  includes  some  of  the  most  productive  and  high 
priced  lands  in  the  area.  Farms  often  bring  as  much  as  $200  to 
$225  an  acre,  and  the  selling  price  is  frequently  based  on  the  num- 
ber of  acres  of  black  land  they  contain. 

The  Clyde  silty  clay  loam  is  darker  in  color  and  heavier  in  tex- 
ture where  the  surface  soil  is  only  6  to  8  inches  deep.  The  per- 
centage of  organic  matter  is  greater  near  the  center  of  the  areas  or 
at  the  lowest  point. 

This  type  occui*s  widely  distributed  over  the  county,  but  the 
main  bodies  are  confined  chiefly  to  the  northern  and  eastern  por- 
tions. In  the  vicinity  of  Sheridan  it  is  the  predominating  type. 
Between  Cicero  and  Duck  creeks  its  acreage  is  about  the  same  as 
that  of  the  Miami  silt  loam.  In  the  eastern  and  southeastern  parts 
of  the  county  the  latter  type  predominates,  while  in  the  south- 
western part,  its  extent  is  proportionally  less.  The  type  occurs  as 
irregular  shaped  bodies  throughout  the  uplands. 
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The  Clyde  silly  clay  loam  is  especially  well  adapted  to  corn,  and 
yields  of  60  to  80  bushels  per  acre  are  not  infrecjuent.  Oats  pro- 
duce a  heavy  stand  and  lodge  badly  in  rainy  seasons.  If  the  season 
is  favorable,  50  to  60  ])ushels  per  acre  are  generally  obtained. 
Clover  producers  a  rank  growth  and  with  timothy  produces  from 
1^  to  2  tons  or  more  hay  per  acre.  In  the  vicinity  of  the  towns 
in  which  canning  factories  are  located  this  type  is  used  extensively 
for  growing  tomatoes,  chiefly  because  of  the  heavier  yields. 
For  domestic  use  where  a  firmer  tomato  is  desired  they  should  be 
grown  upon  the  lighter  colored  Miami  soils.  Tomatoes  grown  upon 
the  Clyde  soil  decay  more  readily,  and  during  wet  seasons  much 
of  the  crop  is  lost  in  this  way. 

Where  commercial  fertilizers  and  barnyard  manure  are  to  be 
applied  it  is  better  to  use  the  commercial  fertilizers  upon  the  Clyde 
silty  clay  loam  and  the  barnyard  manure  on  the  lighter  colored 
soils,  which  have  a  lower  content  of  organic  matter.  For  use  upon 
this  type  a  mixture  having  8  to  10  per  cent,  of  phosphoric  acid 
and  4  to  5  per  cent,  of  potash,  is  recommended.  Nitrogen  is  not 
generally  needed,  and  where  its  use  is  advisable  can  best  be  sup- 
plied by  growing  legumes  in  the  rotations. 

The  surface  of  this  type  is  flat  to  depressed,  and  artifiaial  drain- 
age is  re(]uired  to  remove  the  surface  waters.  Open  ditches  were 
fii-st  employed,  but  these  have  generally  been  replaced  in  recent 
years  by  tile  drains. 

With  proper  drainage  and  liming  alfalfa  could  be  grown  upon 
this  type,  but  since  it  is  used  so  extensively  for  com  and  oats, 
legumes  that  occupy  the  land  for  shorter  periods,  such  as  clover, 
vetch,  cowpeas,  or  soy-beans,  are  probably  more  profitable. 

The  native  forest  growth  consisted  of  swamp  white  oak,  white 
elm,  swamp  pin  oak,  silver  maple,  bur  oak,  black  ash,  cotton  wood, 
green  ash,  prickly  ash,  and  willow.  Spice  bush,  button  bush,  and 
wild  rose  are  characteristic  plants  of  smaller  growth. 

Fox  Gravelly  Sandy  Loam. 

The  surface  soil  to  a  depth  of  10  inches  is  a  brown  gravelly 
sandy  loam.     The  subsoil  is  a  brown  gravelly  sandy  clay. 

This  type  is  very  open  and  porous  and  admits  of  a  free  circula- 
tion of  air  and  moisture.  The  substratum  below  3  to  4  feet  is 
more  often  a  coarse  gravel  so  that  its  natural  drainage  is  adequate 
if  not  excessive.  In  dry  weather  this  soil  suffers  from  drought,  but 
by  keeping  it  well  stocked  with  organic  matter  this  dfflfJculty  may 
be  overcome  to  some  extent. 
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The  Fox  gravelly  sandy  loam  occurs  upon  the  high  terraces  on 
the  north  side  of  West  Fork  White  River  in  Sees.  16,  19,  20,  T. 
19,  R.  5. 

It  occurs  in  small  bodies  associated  with  the  Fox  loam  and  has 
a  limited  acreage  in  the  county.     It  forms  narrow  strips. 

This  type  would  be  well  suited  to  trucking,  being  especially  well 
adapted  to  sweet  potatoes,  w^atermelons,  cucumbers,  cantaloupes, 
and  other  crops  requiring  a  light-textured,  friable  soil. 

Fox  Gravelly  Sandy  Loam — Poorly  Drained  Phase. — The  Fox 
gravelly  sandy  loam,  poorly  drained  phase,  occupies  only  a  few 
acres  of  the  S.  W.  J  of  Sec.  23  and  the  N.  W.  \  of  Sec.  26,  T.  18, 
R.  4.  The  surface  soil  to  a  depth  of  6  or  8  inches  is  a  grayish- 
brown,  coarse  sandy  loam  or  gravelly  sandy  loam,  the  percentage 
of  sand  and  gravel  being  quite  variable  over  small  areas.  The  sub- 
soil ranges  in  texture  from  a  graveUy  sandy  loam  to  a  light-gray, 
iron-stained  sandy  clay.  The  texture  is  heaviest  at  20  to  24  inches. 
Below  this  the  material  becomes  more  sandy  and  in  the  lower  depths 
very  gravelly.  In  some  places  the  subsoil  is  mottled  with  bluish 
and  drab  colors,  but  for  the  most  part  it  is  light  gray.  Where 
this  soil  is  plowed  a  rather  high  percentage  of  fine  to  medium  gravel 
accumulates  on  the  surface. 

The  poorly  drained  phase  of  the  Fox  gravelly  sandy  loam  re- 
quires drainage  to  improve  its  physical  condition.  Undrained  areas 
are  cold  and  soggy.  The  place  occurs  on  second  terraces  of  West 
Fork  White  River  and  is  made  up  of  reworked  sedimentary  mate 
rials  assorted  and  laid  down  by  the  river  at  the  time  when  it  flowed 
at  a  higher  level  than  at  present. 

This  type  is  at  present  valued  chiefly  for  the  production  of  hay, 
but  is  sometimes  used  for  corn.  It  cannot  be  rated  as  a  strong 
soil  and  can  probably  be  best  reserved  for  pasture  and  hay  pro- 
duction. 

Fox  Loam. 

The  soil  of  the  Fox  loam  to  an  average  depth  of  12  inches,  is 
a  mellow  brown  to  yellowish-brown  light,  silty  loam  or  loam,  grad- 
ing into  a  yellowish-brown  silty  clay  loam.  At  18  to  20  inches  the 
subsoil  is  a  brown  friable  silty  clay  to  gravelly  sandy  clay,  similar 
to  the  bowlder  clav  which  underlies  the  Miami  silt  loam.  Below  3 
to  4  feet  a  coarse  gravelly  sandy  loam  is  encountered,  which  in  turn 
is  underlain  by  coarse  gravel. 

The  Fox  loam  occupies  high  terraces  along  the  larger  streams 
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in  the  southern  part  of  the  county.    A  greater  proportion  of  the 
type  is  found  along  West  Fork  White  River. 

The  Fox  loam  is  known  locally  as  second  bottom  land,  although 
it  occurs  on  both  the  second  and  third  terraces  above  the  river.  It 
is  also  called  *  *  sugar  tree  flats. ' '  The  boundary  between  it  and  the 
Genesee  loam  is  very  distinct.  In  some  places  it  rises  to  30  feet  or 
more  above  the  first  bottom  lands.  The  boundary  between  it  and 
the  upland  types  is  not  so  marked,  although  in  some  places  a  fairly 
well-defined  bluff  or  sharp  slope,  10  or  20  feet  high,  was  observed. 
The  surface  is  generally  level,  except  along  Fall  Creek  in  the  south- 
eastern part  of  the  county,  where  the  surface  is  more  undulating. 

The  Fox  loam  differs  from  the  Miami  silt  loam  in  that  the  sur- 
face is  coarser  in  texture  and  darker  in  color.  The  soil  contains 
less  silt  and  the  subsoil  a  much  larger  percentage  of  gravel  than 
either  the  Miami  silt  loam  or  Miami  loam.  The  open,  porous  nature 
of  the  subsoil  allows  a  freer  internal  movement  of  moisture,  the 
type  warms  earlier,  and  crops  make  a  more  rapid  growth.  They 
are  also  somewhat  more  subject  to  injury  by  drought.  This  type 
reaches  its  maximum  producing  capacity  in  wet  seasons,  when  the 
Clyde  silty  clay  loam,  Genesee  loam,  and  other  types  are  too  wet  to 
produce  average  yields.  The  Fox  loam  is  very  easy  to  cultivate 
and  a  mellow  seedbed  is  readily  obtained. 

The  Fox  loam  occurs  on  one  or  the  other  side  of  West  Fork 
White  River  throughout  its  course.  It  is  sometimes  found  upon 
opposite  sides  of  the  river,  but  in  general  it  shifts  back  and  f ortli 
from  one  side  to  the  other.  The  town  of  Noblesville  is  located  upon 
this  type.  The  type  is  probably  of  alluvial  origin,  having  been 
deposited  when  West  Fork  White  River  flowed  at  a  higher  level 
than  at  the  present  time. 

The  largest  continuous  body  of  this  type  occurs  south  of  Nobles- 
ville, extending  thence  to  the  county  line.^  This  area  is  nearly  3 
miles  in  width.  The  average  width  of  the  strip,  however,  is  only 
about  1  mile.  Narrow  strips  of  the  type  are  found  along  Stony 
Creek,  a  considerable  acreage  of  it  along  Fall  Creek,  and  smaller 
areas  along  Mud  Creek  and  Cool  Creek,  the  former,  a  tributary  of 
Fall  Creek. 

The  Fox  loam  is  a  good  general  farming  soil.  It  is  used  for 
the  production  of  com,  hay,  oats,  and  wheat,  being  better  adapted 
to  the  latter.  Alfalfa  does  especially  well  upon  this  type,  but  for 
the  best  results  it  must  be  limed  frequently.  Alfalfa  well  tended 
should  yield  better  returns  from  this  soil  than  from  any  other 
type  in  the  county.     The  soil  is  also  well  adapted  to  potatoes,  toma- 
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toes,  peas,  and  beans  and  other  truck  crops,  and  their  culture  should 
be  extended.  A  large  proportion  of  the  type  has  easy  access  to 
the  Indianapolis  markets. 

Land  of  the  Fox  loam  type  is  valued  at  $150  to  $175  an  acre, 
although  some  of  it  is  held  as  high  as  $200  or  more  an  acre. 

The  native  timber  growth  was  largely  hard  maple,  from  which 
fact  it  takes  the  local  name  ''Sugar  Tree  Flats."  The  native 
forest  included  also  white  oak,  beech,  black  w^alnut,  and  other  hard- 
wood species. 

Waukesha  Silty  Clay  Loam. 

The  surface  soil  of  the  Waukesha  silty  clay  loam,  to  an  average 
depth  of  9  inches,  is  a  dark-brown  to  black,  heavy,  silt  loam  or  silty 
clay  loam.  The  subsoil  is  a  bluish-black  silty  clay  grading  into  a 
drab-colored  material.  Below  30  inches  it  is  of  a  lighter  gray 
color  and  slightly  sandy.  The  Waukesha  silty  clay  loam  is  similar 
in  general  appearance  and  texture  to  the  Clyde  loam,  except  that 
in  most  areas  it  is  not  quite  so  dark  in  color. 

This  type  occurs  as  low-lying  or  depressed  areas  along  the  outer 
margin  of  the  higher  terraces  of  West  Fork  White  River.  It  is 
confined  to  the  southern  part  of  the  county,  where  the  second  ter- 
races have  their  greatest  development,  being  found  in  Sees.  27,  33, 
and  34,  T.  18,  R.  4,  and  in  Sees.  7,  8  and  9,  T.  17,  R.  4.  To  its  de- 
pressed surface  and  the  annual  accumulation  of  decayed  vegetable 
matter  is  due  its  dark  color  and  loamy  structure.  A  small  area  is 
also  found  along  Prairie  Creek  in  Sees.  13,  23,  and  24,  T.  19,  R.  5. 
Its  position  upon  the  terraces  along  West  Fork  White  River  and 
particularly  near  the  confluence  of  some  of  the  smaller  streams 
with  the  river  indicates  that  the  material  consists  of  old  alluvium. 

Most  of  this  type  has  been  reclaimed  by  artificial  drainage  and 
devoted  to  corn  culture.  Heavy  yields  are  obtained.  In  small 
areas,  throughout  the  type,  the  soil  is  inclined  to  be  *  *  chaffy. ' '  This 
unfavorable  condition  can  be  gradually  remedied  by  deeper  plow- 
ing and  by  liberal  application  of  barnyard  manure,  as  was  sug- 
gested for  the  Clyde  loam,  where  similar  chaffy  conditions  are 
found.  The  use  of  ground  limestone  and  potash  fertilizer,  properly 
appliedj  would  also  increase  the  yields  from  this  type. 

Thus  far  the  cultivation  of  this  land  has  been  confined  largely 
to  the  growing  of  com,  though  some  oats  and  hay  are  produced. 
The  yield  of  corn  is  heavy,  averaging  50  to  60  bushels  per  acre. 
Oats  make  a'  luxuriant  growth  and  lodge  badly.  Grasses  also  pro- 
duce a  rank  growth  and  the  quality  of  hay  is  not  generally  as  good 
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as  that  grown  upon  the  uplands,  or  upon  the  Fox  loam.  Owing 
to  the  natural  fertility  of  this  land  and  the  growing  demand  for 
corn,  the  tendency  is  to  keep  the  fields  in  this  crop  almost  continu- 
ously. In  time  the  present  high  yields  wuU  be  reduced  unless  crop 
rotation  is  practiced. 

Genesee  Gravelly  Sandy  Loam. 

The  surface  of  the  Genesee  gravelly  sandy  loam,  to  a  depth  of 
15  to  18  inches,  is  a  brown  to  dark  brown  gravelly  sandy  loam, 
very  similar  in  texture  to  the  Fox  gravelly  sandy  loam.  The  sub- 
soil varies  from  a  gravelly  sandy  clay  to  a  gravelly  loam.  Below 
24  to  30  inches  it  is  more  often  a  coarse  gravel. 

The  Gen  esse  gravelly  sandy  loam  occurs  in  small  bodies  in  the 
first  bottoms  along  West  Fork  White  River.  It  is  subject  to  over- 
flow and  additional  deposits  of  the  coarser  materials  borne  by  the 
river  are  constantly  being  laid  down  over  the  surface. 

This  type  is  open  and  porous  and  air  and  moisture  circulate 
freely  through  it,  and  drainage  is  adequate  if  not  excessive,  owing 
to  the  underlying  gravel.  The  water  table  is  generally  near  enough 
the  surface,  however,  to  be  within  capillary  reach  of  the  root  zone 
and  the  crops  are  able  to  withstand  ordinary  periods  of  droughts. 

The  Genesee  gravelly  sandy  loam  is  used  with  the  Genesee  loam 
for  growing  corn,  and  oats  or  for  pasture.  The  land  being  subject 
to  overflow,  fertilization  is  not  so  necessary  as  on  the  upland  soils. 

Only  a  small  acreage  of  this  type  is  found  in  the  county.  It 
occurs  as  narrow  strips  along  West  Fork  White  River  in  Sec.  2, 
T.  19,  R.  5,  northeast  of  Strawtown,  and  in  Sees.  21  and  30,  T.  19, 
R.  5  and  Sec.  36,  T.  19,  R.  4,  north  of  Noblesville,  and  Sees.  1,  12, 
23,  and  26,  T.  18,  R.  4,  south  of  Noblesville. 

Genesee  Silty  Clay  Loam. 

The  Genesee  silty  clay  loam  occurs  largely  along  the  smaller 
streams,  and  is  the  heaviest  first  bottom  land  type  in  the  county. 
The  surface  soil,  to  a  depth  of  10  or  12  inches,  is  a  brown,  heavy 
silt  loam  to  silty  clay  loam.  The  subsoil  is  a  brownish  silty  clay 
grading  into  a  drab  or  steel-blue  stiff  plastic  clay,  mottled  with 
dark-brown  or  reddish-brown  iron  stains.  The  color  of  the  subsoil 
becomes  lighter  with  depth.  Along  Stony  Creek  the  subsoil  con- 
tains an  appreciable  amount  of  sand  in  the  lower  depths.  The  soil 
along  this  creek  is  also  less  uniform  in  texture  than  elsewhere. 
Where  the  areas  lie  above  the  level  of  usual  overflow  the  soil  is  a 
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light-brown  loose  silty  loam  to  18  or  20  inches,  below  which  it  is  a 
drab,  mottled  silty  to  sandy  clay. 

The  Genesee  silty  clay  loam  forms  the  first  bottom  land  along 
Little  Cicero,  Taylor,  Stony,  Mud,  Cool  and  Dismal  creeks.  Dry 
Branch,  and  other  small  streams.  It  occurs  as  narrow  strips,  the 
valleys  being  seldom  more  than  one-eighth  to  one-fourth  mile  in 
width.  The  largest  area  occurs  along  Mud  Creek  above  the  mouth 
of  Sand  Creek.  It  is  in  this  body  that  the  type  finds  its  most  typi- 
cal development. 

The  Genesee  silty  clay  loam  like  the  other  first  bottom  soils, 
is  of  alluvial  origin,  the  material  being  derived  largely  from  re- 
worked glacial  till  deposited  by  the  streams  along  which  it  occurs. 
Only  a  small  per  cent,  is  washed  in  from  the  adjacent  uplands. 
Near  the  banks  of  the  streams  lighter  textured  materials,  generally 
occur,  and  where  it  was  of  sufficient  extent  to  map  separately  it 
was  included  with  the  Genesee  loam.  The  heavier  materials  were 
deposited  in  the  outlying  bends  and  wider  portions  of  the  valleys. 
Most  of  the  streams  along  which  this  type  occurs  have  been  straight- 
ened and  deepened  by  dredging,  so  that  practically  all  of  the  land 
which  was  formerly  poorly  drained  is  now  under  cultivation. 

This  type  is  especially  well  adapted  to  corn,  and  some  of  the 
largest  yields  of  the  county  have  been  obtained  from  this  type. 
Yields  of  80  bushels  per  acre  are  not  infrequent,  though  the  average 
is  probably  close  to  60  bushels  per  acre.  Heavy  yields  of  oats  are 
sometimes  obtained  from  this  type,  but  the  late  springs  and  wet 
condition  of  these  bottom  lands  f reciuently  prevent  the  planting  of 
this  crop.  It  is  an  excellent  grass  soil  and  an  average  of  2  tons 
of  hay  per  acre  is  obtained.  As  much  of  it  is  subject  to  overflow, 
it  does  not  require  as  heavy  fertilization  as  the  upland  soils. 

If  this  type  is  cultivated  under  normal  moisture  conditions,  a 
good  loose  tilth  is  obtained,  but  if  plowed  wet  it  forms  large,  com- 
pact clods  which  cannot  be  readily  broken  down  by  subsequent 
cultivation.  Too  often  the  farmers  in  their  haste  to  get  in  their 
crops,  disregard  this  matter  of  moisture  condition,  and  the  physical 
condition  of  the  soil  is  thus  fre(|uently  impaired  for  more  than  one 
season. 

The  native  vegetation  upon  this  type  consists  of  swamp,  white 
oak,  silver  maple,  bur  oak,  white  elm,  swamp  or  pin  oak,  black 
ash,  Cottonwood,  and  other  hardwoods. 
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Genesee  Loam. 

The  Qenesee  loam  includes  the  greater  part  of  the  first  bottom 
lands  along  the  larger  streams.  It  occurs  chiefly  along  West  Fork 
White  River,  Cicero  and  Fall  Creeks. 

The  surface  soil  of  this  type,  to  an  average  depth  of  12  to  15 
inches,  is  a  medium  brown  to  dark-brown  loam,  underlain  by  a 
yellowish-brown  silty  clay  or  sandy  to  sandy  clay  or  clay  loam. 
Below  24  to  30  inches  sand  and  gravel  are  frequently  encountered. 
The  type  is  subject  to  local  variations  over  small  areas,  owing  to 
the  unevenness  of  distribution  of  the  alluvial  materials.  Where 
the  first  bottom  lands  are  narrow  and  the  currents  at  times  of 
overflow  are  swift  the  alluvial  materials  thus  deposited  are  coarser, 
the  texture  being  more  often  a  medium  to  fine  sandy  loam,  but  in 
the  outlying  bends  where  the  waters  are  less  turbulent  the  soil 
is  heavier  and  is  more  nearly  a  light  silt  loam  or  heavy  loom.  The 
subsoil  is  also  quite  variable,  the  soil  being  underlain  frequently 
by  medium  to  fine  sand  at  various  depths.  This  phase  of  the  type 
occurs  mostly  in  proximity  to  the  stream  courses. 

The  Genesee  loam  is  found  most  extensively  along  West  Fork 
White  River,  and  Cicero  and  Fall  Creeks.  It  also  occurs  as  narrow 
strips  along  Little  Cicero,  Dock,  Pipe,  Mud,  Cool,  Williams  and 
Hinkle  creeks.  The  widest  area  is  found  in  the  Strawtown  bend  of 
West  Fork  White  River,  northwest  of  the  town,  where  there  is  an 
area  nearly  a  mile  in  width.  The  soil  in  this  body  is  a  rich  brown 
loam,  with  a  yellowish-brown  subsoil.  At  other  points  along  the 
river  the  areas  are  rarely  more  than  one-fourth  to  one-half  mile 
wide.  Along  Cicero  and  Fall  creeks  they  seldom  exceed  a  quarter 
of  a  mile  in  width,  and  along  the  other  creeks  much  narrower  strips 
exist.  The  soil  in  the  smaller  bottoms  is  sometimes  influenced  by 
wash  from  the  adjacent  uplands. 

The  Genesee  loam  is  an  alluvial  soil,  being  composed  of  mate- 
rials washed  from  the  upland  glacial  soils  and  reworked  and  rede- 
posited  by  the  streams,  along  which  it  occurs.  Except  for  a  few 
small  depressions  or  low  sand  ridges,,  the  surface  is  generally  level. 
This  type  was  formerly  poorly  drained  but  with  the  installation 
of  tile  drains,  open  ditches,  etc.,  a  greater  part  of  the  type  is  now 
under  cultivation.  The  open  structure  of  the  soil  and  subsoil  per- 
mits of  the  ready  percolation  of  the  surface  waters,  so  that  the  soil 
dries  out  rapidly  after  floods. 

The  original  timber  growth  was  principally  silver  maple,  white 
elm,  sycamore,  buckeye,  red  oak  and  hickory. 
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The  Genesee  loam  is  an  easy  soil  to  cultivate  and  breaks  up 
readily  into  a  rich  mellow  loam.  The  additions  of  fresh  alluvium 
from  year  to  year  tend  to  keep  the  soil  in  a  productive  condition. 
Large  yields  of  com  are  annually  obtained  from  the  same  fields. 
Oats  and  grass  also  produce  well,  the  yield  of  oats  ranging  from 
50  to  60  bushels,  and  of  hay  from  1^  to  2  or  more  tons  per  acre. 
Occasionally  crop  rotations  are  followed,  but  generally  the  fields  are 
planted  to  corn  year  after  year,  or  the  land  used  for  grass  and 
pasture,  being  plowed  only  when  the  sod  fails  or  the  field  is  needed 
for  corn.  Wheat  is  sometimes  grown  upon  this  soil,  but  usually 
only  on  areas  lying  above  overflow.  This  type  is  best  adapted  to 
the  production  of  corn. 

Near  the  learger  towns  or  shipping  points  this  type  could  be 
profitably  used  for  trucking,  being  especially  well  adapted  to 
watermelons,  cantaloupes,  potatoes,  particularly  sweet  potatoes, 
peas,  beans,  tomatoes,  etc.  Alfalfa  is  being  tried  upon  the  higher 
portions  of  the  type,  which  are  above  annual  overfiow  and  it  is 
reasonable  to  expect  that  the  results  will  justify  the  extension  of 
the  crop  to  a  larger  acreage.  Cowpeas,  soy-beans,  vetch,  and  clover 
are  all  well  adapted  to  the  better  drained  areas  and  their  inclusion 
in  regular  crop  rotation  should  not  be  overlooked,  especially  where 
stock  is  to  be  fed  upon  ensilage. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 

MECHANICAL  ANALYSES  OF  GENESEE  LOAM. 
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Muck. 

The  areas  mapped  as  Muck  are  referred  to  locally  as  ''made 
land."  They  are  of  very  small  extent  in  Hamilton  County.  The 
largest  body  occurs  about  3  miles  north  of  Noblesville,  and  is 
called  Pox  Prairie.  Another  considerable  body  is  found  along  the 
upper  course  of  Prairie  Creek  in  the  eastern  part  of  the  county. 
Small  areas  occur  in  Sec.  33,  T.  20,  R.  4 ;  Sees.  10  and  15,  T.  18, 
R.  4;  Sees.  14  and  23,  T.  18,  R.  4;  Sec.  5,  T.  20,  R.  3. 
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Muck  consists  mainly  of  vegetable  remains  in  various  stages  of 
decomposition.  It  is  black  or  dark  brown  in  color,  and  varies  in 
depth  from  a  few  inches  at  the  nuirgins  of  the  areas  to  3  feet  or 
more  at  their  center.  There  is  but  little  change  in  color  with 
(h*pth,  but  the  deej)er  material  is  usually  in  a  less  advanced  stagi* 
of  decomposition,  resembling  peat.  The  mass  of  organic  remains 
is  usually  underlain  by  a  bluish-black,  stiff,  plastic  clay  or  silty 
clay  which  grades  into  a  heavy  drab-colored  or  gray  mottled  silty 
clay,  or  clay.  In  some  places  an  imi)ure  shell  marl  is  found  in 
the  subsoil  or  substratum.  Along  the  margins  of  the  larger  areas 
considerable  mineral  matter  in  the  form  of  fine  sand  and  silt  have 
become  incorporated  with  the  Muck. 

Peat  is  occasionally  found  with  the  Muck,  but  in  too  small 
areas  to  be  mapped  separately.  It  represents  a  more  fibrous  and 
less  decomposed  mass  of  vegetable  Tiiatter  than  Muck.  It  usually 
occurs  near  the  center  of  the  bodies  of  Muck  w^here  the  accumula- 
tion of  organic  matter  has  been  more  recent  and  has  not  under- 
gone as  thorough  decay,  though  it  sometimes  occurs  in  spots 
throughout  a  given  area. 

The  areas  occu[)ied  by  these  organic  soils  were  at  one  time 
shallow  lakes  or  ponds  which  have  been  gradually  filled  with  the 
accumulated  remains  of  different  foniis  of  aquatic  vegetation. 

The  native  sedges  and  grasses  flourishing  on  the  areas  of  Muck 
were  the  chief  sources  of  hav  for  the  earlv  settlers.  The  water 
table  was  near  the  surface  and  the  drainage  w^as  originally  poor, 
but  this  has  been  remedied  to  a  great  extent  by  the  construction 
of  large  open  ditches  which  form  outlets  for  many  small  tile  drains. 
Further  improvements  may  be  brought  about  by  the  construction 
of  open  ditches  along  the  margin  of  the  swampy  areas  to  intercept 
the  drainage  from  the  adjacent  uplands  and  prevent  the  tem- 
porary flooding  of  the  fields  during  lieavy  rains. 

The  greater  part  of  the  Muck  has  been  brought  under  cultiva- 
tion, though  a  few  are^is  are  still  suitable  only  for  pasture.  Corn, 
oats,  and  timothy  are  at  present  the  chief  crops.  Corn  will  yield 
from  50  to  60  bushels,  and  oats  from  40  to  60  bushels  per  acre. 
The  latter  crop  is  not  very  successful,  however,  as  the  straw  makes 
a  rank  growth  and  lodges  badly.  Timothy  is  easily  seeded  and 
does  well,  making  a  very  rank  growth.  But  it  usually  ^*burns'' 
the  ground  and  does  not  yield  as  much  hay  as  other  soils.  Alsike 
clover  is  well  adapted  to  this  soil  and  should  be  grown  in  com- 
bination with  timothy. 
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Early  and  late  frosts  are  very  injurious  to  crops  grown  on  soils 
of  this  type.  It  is  often  necessary  to  replant  corn  two  or  three 
times,  and  early  fall  frosts  sometimes  prevent  the  corn  from  ma- 
turing. 

This  soil  is  especially  adapted  to  onions,  cabbage,  celery,  Irish 
potatoes,  beets,  turnips,  cauliflower,  and  other  garden  products 
and  has  been  successfully  handled  in  the  production  of  such  crops 
in  Northern  Indiana  and  adjoining  States,  but  transportation  facil- 
ities in  most  cases  hardly  warrant  the  growing  of  such  special 
crops  for  commercial  purposes  in  the  area. 

Applications  of  potash  salts  and  phosphatic  fertilizers  are  very 
advantageous  to  these  soils.  Coarse  barnyard  manure  and  lime  are 
also  beneficial. 

Meadow  (Genesee  material). 

Where  the  bottom  lands  are  subject  to  frequent  overflow  the 
alluvium  deposited  is  usually  of  a  miscellaneous  character  and  can- 
not be  correlated  with  any  established  soil  type.  The  term 
Meadow  has  been  used  to  cover  these  conditions  and  as  here'  em- 
ployed denotes  a  generalized  type  embracing  the  low-lying,  flat, 
poorly  drained  areas  along  certain  minor  stream  courses.  If  shown 
in  detail  the  included  types  would  be  classed  with  the  Genesee 
soils.  The  predominating  material  is  a  heavy  silt  loam,  dark  brown 
in  color.  Because  of  its  constant  change  from  year  to  year,  as  the 
result  of  fresh  deposits  from  overflows,  there  is  a  wide  variation  in 
the  color,  composition,  and  texture  of  the  soil,  as  also  in  local  drain- 
age and  surface  conditions,  and  boundaries  between  Meadow  and 
the  other  alluvial  types  of  similar  origin  and  topographic  position 
must  necessarily  be  arbitrary  ones,  and  subject  to  future  modi- 
fication. 

The  subsoil  is  prevailingly  a  mottled  drab  or  grayish  silty  clay 
somewhat  heavier  in  texture  than  the  soil.  Near  the  stream  channel 
it  may  be  lighter  in  texture,  but  throughout  most  of  the  area  sub- 
ject to  annual  overflow  the  sediments  are  fine,  so  that  soils  are 
rather  heavy. 

Meadow  areas  in  their  natural  condition  are  ordinarily  too  wet 
for  cultivation,  yet  they  are  not  permanently  swampy.  Most  of 
this  poorly  drained  land  in  Hamilton  County  has  been  reclaimed 
by  dredging  and  straightening  the  stream  channels.  Corn  is  the 
chief  cultivated  crop  upon  such  areas  and  where  they  are  properly 
drained  excellent  yields  are  obtained.  Where  the  valleys  are  deep 
and  narrow  and  the  surface  is  frequently  broken  in  shallow  de- 
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pressions  or  marshy  places,  the  chief  value  of  the  land  is  for  pas- 
tures. Complete  drainage  of  Meadow  is  not  essential  for  this  use, 
and  the  greater  part  of  the  Meadow  in  the  county  is  being  utilized 
in  this  way.  The  native  forest  growth  consisting  of  silver  maple, 
white  elm,  sycamore,  and  red  oak,  is  usually  allowed  to  remain. 

The  acreage  of  this  type  is  very  small.  It  is  confined  to  a  few 
narrow  strips  along  Sand,  Tharp,  Hinkle,  Mud,  Prairie,  Bear 
(y  reeks,  and  Long  Branch,  and  the  other  small  streams  of  the 
county. 

SUMMARY. 

Hamilton  County  is  situated  slightly  north  of  the  geographical 
center  of  the  State  of  Indiana.  It  has  an  area  of  399  square 
miles  or  255,360  acres. 

The  surface  varies  from  level  to  undulating,  becoming  broken 
near  some  of  the  streams,  particularly  in  the  southern  part  of  the 
county  along  Hinkle  and  Fall  creeks  and  West  Fork  White  River. 
The  elevation  above  sea  level  ranges  from  800  to  950  feet. 

West  Fork  White  River  and  its  tributaries  control  the  drainage 
of  the  entire  area.  The  river  has  a  general  southern  course  through 
the  county. 

The  first  settlement  in  the  area  was  made  in  1818.  The  county 
was  organized  in  1823.  The  greatest  activity  in  settlement  came 
in  the  fifties. 

Noblesville,  the  county  seat  and  chief  business  center,  with  a 
population  of  5,073,  is  located  near  the  center  of  the  county.  There 
are  twenty  other  towns  and  villages  in  the  area. 

The  population  of  the  county  is  27,026,  of  which  about  15,000 
is  rural. 

The  county  possesses  an  excellent  system  of  free  pikes  and  sec- 
tionized  gravel  roads,  and  there  are  only  a  few  miles  of  unim- 
proved roads  within  its  borders.  All  toll  roads  have  been  abol- 
ished. 

Transportation  facilities  are  afforded  by  three  railroads  and 
one  electric  line. 

There  are  a  number  of  manufacturing  industries  in  the  county, 
but  it  owes  its  prosperity  chiefly  to  its  productive  soils. 

The  area  is  highly  developed  and  prosperous.  Good  homes, 
towns,  schools,  churches,  excellent  roads,  telephone  lines,  electric 
railways,  and  rural  mail  delivery,  are  among  the  advantages  en- 
joyed. 

The  mean  temperature  for  the  winter  months  is  31°  F.,  for  the 
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summer  74°  F.  The  average  rainfall  is  about  41  inches,  and  the 
precipitation  is  evenly  distributed  throughout  the  year.  The  period 
between  killing  frosts  is  about  5^  months. 

Corn  is  the  principal  crop,  the  average  yield  for  the  county 
being  45  to  50  bushels.  Wheat  is  next  in  acreage,  and  oats  third. 
The  acreage  in  corn  is  considerably  more  than  that  of  oats  and 
wheat  combined.  Hay  is  also  an  important  crop,  ("orn  is  being 
cut  and  stored  extensively  for  ensilage.  Cowpeas  are  also  being 
grown  and  used  for  this  purpose. 

Much  of  the  farm  produce  is  fed  to  stock,  which  has  proved  to 
be  the  most  profitable  method  of  disposing  of  it.  The  surplus  corn, 
oats,  and  hay  finds  a  ready  sale  in  the  local  markets.  Wheat  is 
sold  or  exchanged  for  flour  and  feed  at  the  elevators. 

Very  little  truck  is  grown  in  the  area  except  for  canning  pur- 
poses. The  excellent  market  afforded  by  Indianapolis  would  seem 
to  warrant  the  extension  of  this  branch  of  agriculture.  The  grow- 
ing of  potatoes,  beans,  and  peas  should  prove  profitable,  particu- 
larly to  those  having  small  holdings  of  land. 

Dairying  is  an  important  industry  especially  in  the  vicinity  of 
Sheridan,  at  which  point  a  condensery  is  located.  Much  milk  is 
separated  on  the  farm  and  the  cream  shipped  to  Indianapolis  or 
manufactured  into  butter  at  the  local  creameries.  Dairying  can  be 
profitably  extended,  as  the  demand  for  these  products  in  the  larger 
cities  is  rapidly  increasing. 

In  1910  the  average  size  farm  was  81  acres.  The  tendency  is 
to  increase  farm  holdings,  with  a  proportionate  increase  in  the 
number  of  tenants. 

Five  series  of  soils  were  recognized  and  mapped  in  the  county, 
the  Miami  and  Clyde,  which  occur  on  the  uplands,  and  the  Fox, 
Waukesha,  and  Genesee,  which  are  found  upon  the  bottoms  and 
terraces.  The  Miami  series  represents  the  areas  locally  called  *  *  clay 
lands",  and  the  Clyde  series  includes  the  greater  part  of  the  areas 
known  locally  as  ** black  lands.''  The  silty  clay  loam,  which  is 
the  only  type  of  the  Waukesha  series  found  in  the  county,  is  also 
generally  classed  with  the  *' black  lands.'' 

The  uplands  soils  are  derived  directly  from  glacial  till  of  the 
late  Wisconsin  stage.  They  have  undergone  local  changes  which 
give  rise  to  the  various  types.  The  bottom  lands  are  also  derived 
largely  from  the  same  parent  materials,  but  have  been  reworked 
and  redeposited  by  the  streams  along  which  they  occur. 

Of  the  Miami  series  two  types  were  mapped,  the  silt  loam  and 
loam.    The  former  is  the  most  extensive  and  widely  distributed  in 

7—83700 


98  REPORT  OF  STATE  GEOLOGIST. 

the  area.  The  latter  type  occupies  the  more  rolling  areas  along  the 
stream  valleys  and  the  morainic  hills.  The  Miami  soils  are  best 
adapted  to  wheat  and  fruit  growing. 

The  (Jlyde  silty  clay  loam  is  the  predominating  type  of  that 
series.  Only  a  small  acreage  of  the  Clyde  loam,  the  only  other 
type  of  this  series  developed  in  the  county  exists.  The  Clyde  soils 
are  especially  well  adapted  to  corn.    Oats  and  hay  also  yield  well. 

The  Fox'  loam  and  gravelly  sandy  loam  occupy  the  greater  pro- 
portion of  the  higher  terraces.  Only  a  small  acreage  of  the  Fox 
gravelly  sandy  loam  is  developed.  These  soils  are  well  adapted  to 
alfalfa.  Fox  gravelly  sandy  loam,  poorly  drained  phase,  is  a  level 
type  of  limited  acreage. 

Of  the  Genesee  series,  which  occupies  the  first  bottom  lands, 
three  types  were  mapped,  the  silty  clay  loam,  loam,  and  gravelly 
sandy  loam.  The  loam  is  the  predominating  type  of  the  series  and 
occurs  principally  along  West  Fork  White  River  and  Cicero  and 
Fall  creeks.  The  Genesee  soils  are  best  suited  to  corn,  though  oats 
and  hay  produce  good  yields. 

Muck  and  Meadow  (Genesee  material)  are  undifferentiated 
soils  and  are  of  limited  extent  in  the  area. 

The  agriculture  of  the  area  is  in  a  properous  and  highly  de- 
veloped condition.  Practically  all  of  the  land  is  in  cultivation  or 
used  for  pasture.  Scientific  farming  is  being  practiced  to  some 
extent,  but  its  possibilities  are  not  fully  appreciated.  Much  can 
be  done  to  increase  the  crop  yields  by  a  more  thorough  study  of 
the  individual  soil  types  and  the  adjustment  of  crops  and  cropping 
system  on  the  basis  of  soil  adaptation. 
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Soil  Survey  of  Boone  County,  Indiana 


By  W.  E.  Tharp,  of  the  U.  S.  Departraent  of  Agriculture,  and  B. 
J.  QiriNN,  of  the  Indiana  Department  of  Geology. 


DESCRIPTION  OF  THE  AREA. 

Boone  County  is  located  in  the  central  part  of  Indiana  and  is 
bordered  on  the  north  by  Clinton,  on  the  east  by  Hamilton,  on 
the  south  by  Marion  and  Hendricks,  and  on  the  west  by  Montgom- 
ery County. 

Its  general  altitude  is  from  850  to  950  feet  above  sea  level  with 
a  few  hills  exceeding  the  latter  height  by  about  100  feet. 

The  total  area  of  the  county  is  420  square  miles,  or  268,800 
acres. 

The  surface  of  the  greater  part  of  this  county  is  undulating 
to  very  moderately  rolling.  In  general  it  consists  of  innumerable 
broad,  low  ridges,  or  divides,  extremely  irregular  in  outline  and 
absolute  elevation,  although  the  local  relief,  except  near  the  streams, 
is  usually  less  than  50  feet,  and  apparently  not  this  great,  on  ac- 
count of  the  very  easy  slopes  that  usually  prevail.  The  depressions 
are  equally  irregular  in  size  and  outline.  The  smaller  ones  range 
from  mere  kettle  holes  to  swales  a  few  rods  or  a  fraction  of  a  mile 
in  the  greater  diameter,  and  most  of  them  have  no  very  definite  con- 
nection with  others  in  the  vicinity.  The  surface  of  the  larger  ones 
are  flat  or  nearly  so,  and  constitute  the  only  level  areas  in  the  up- 
lands proper. 

A  conspicuous  feature  of  the  landscape  in  nearly  all  parts  of 
the  county  are  the  numerous  mound-like  elevations  and  occasional 
isolated  hills  of  considerable  height.  Some  of  the  latter  rise  100 
feet  or  more  above  the  surrounding  country,  and  the  slopes  on  all 
sides  are  rather  steep.  More  frequently  these  elevations  are  ridges, 
one  side  standing  in  clear  relief,  while  the  other  declines  very  grad- 
ually to  the  average  surface  level,  which  may  be  much  above  that 
on  the  opposite  side.  Many  of  the  smaller  mounds  are  mere 
*' bumps'',  a  few  feet  high  and  a  few  rods  across,  while  the  larger 
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ones  are  from  10  to  50  feet  high  and  from  one-eighth  to  one-half 
mile  in  length  along  the  major  axes.  These  local  elevations  have 
a  pronounced  relief  but  the  slopes  are  usually  mild  and  in  very 
few  instances  too  steep  to  prevent  the  convenient  use  of  farm  mach- 
inery; 

In  the  northwestern  part  of  the  county  along  Sugar  Creek  or 
more  frequently,  for  some  distance  on  either  side  of  its  southern 
tributaries  the  surface  is  rolling,  with  some  short,  abrupt  slopes 
along  the  streams.  On  the  northern  side  of  Sugar  Creek  the  gen- 
eral decline  of  the  uplands  is  almost  imperceptible  to  within  a 
short  distance  of  the  valley,  then  it  flattens  into  a  nearly  level  ter- 
race. The  outer  margin  of  this  terrace  drops  abruptly  to  the  bot- 
tom land,  the  height  of  the  glacis,  or  sloping  part,  ranging  from 
25  to  50  feet.  Similar  topography  prevails  along  the  lower  course 
of  Eagle  Creek,  but  the  terraces  in  general  are  higher  than  those 
on  Sugar  Creek,  and  the  uplands  adjoining  are  rolling  to  moder- 
ately hilly.  The  untillable  portion  of  these  hilly  areas  includes 
very  little  ground  other  than  the  gravelly  slopes  immediately  bor- 
dering the  trenchlike  valleys. 

All  the  Eagle  Creek  drainage  and  that  of  Fishback  and  White 
Lick  creeks  represents  the  extreme  extension  of  a  part  of  the  White 
River  system,  while  that  of  Sugar  Creek  is  similarly  related  to 
the  Wabash  River.  The  w^atershed  between  these  two  systems  is 
a  broad  belt  extending  across  the  county  from  northeast  to  south- 
west. Here  the  natural  drainage  is  very  poorly  developed,  al- 
though the  average  elevation  is  something  like  100  feet  above  the 
major  streams  at  Zionsville  and  at  Mechanicsburg.  The  upper 
branches  of  Eel  River  in  this  area  are  little  more  than  artificial 
ditches  that  follow  structural  depressions.  This  is  also  true  of  much 
of  the  drainage  in  the  northeastern,  central  and  southwestern 
townships.  The  innumerable  lines  shown  on  the  map  are  mostly 
artificial  waterways.  The  larger  ones  are  dredge  ditches  10  to  15 
feet  deep  straightening  the  former  illdefined  and  obstructed  course 
of  natural  channels  while  the  smaller  ones  are  outlets  for  depres- 
sions that  had  little  or  no  connection  with  each  other  or  with  the 
creeks. 

All  the  creeks  and  the  larger  ditches  maintain  their  flow  the 
year  round.  Many  of  the  small  ditches  carry  more  or  less  water 
throughout  the  entire  summer,  since  so  many  tile  drains  open  into 
them.  Excellent  water  for  domestic  use  can  usually  be  obtained 
on  the  higher  lands  at  depths  of  from  30  to  60  feet. 
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With  the  exceptions  of  a  few  grassy  swamps  all  this  region  was 
originally  forested.  On  the  well  drained  land  walnut,  sugar  tree, 
hickory,  poplar,  and  oak  were  the  dominant  varieties,  while  beech, 
elm,  ash  and  white  oak  were  more  commonly  found  on  the  lands 
deficient  in  natural  drainage.  The  present  shallow  muck  beds,  or 
** chaffy  lands"  and  the  central  portions  of  most  of  the  larger  areas 
of  black  land  were  then  ponds  or  swamps  in  which  aquatic  plants 
and  water  loving  grasses  constituted  most  of  the  vegetation.  Wil- 
low, Cottonwood,  and  buttonwood  bushes  followed  as  fast  as  the 
processes  then  in  operation  increased  the  area  of  ground  partially 
free  from  water. 

All  that  now  remains  of  the  once  dense  deciduous  forests  are 
numerous  open  woodlots,  very  few  of  which  include  more  that  20 
acres.  Many  of  these  are  merely  groups  of  trees  around  farm 
buildings,  but  there  still  remain  many  beautiful  groves,  usually 
free  from  undergrowth  and  the  ground  covered  with  blue  grass. 
Possibly  ten  but  certainly  not  more  than  twenty  per  cent,  of  the 
total  area  has  as  yet  escaped  tillage. 

The  present  price  of  well  improved  farms  desirably  located 
ranges  from  $150  to  $175  an  acre.  Those  at  a  greater  distance 
from  a  town  or  electric  railway  command  about  $125.  These  are 
very  general  estimates.  The  total  value  of  land  and  improvements 
exclusive  of  buildings,  according  to  the  1910  census  returns,  was 
$27,280,190,  of  buildings  $4,485,470. 

About  35  per  cent,  of  the  farms  are  operated  by  tenants.  A 
common  rate  of  rent  given  is  two-fifths  of  all  grain  and  cash  pay- 
ment for  hay  and  pasture  ground.  In  many  cases  all  the  rent  is 
paid  in  cash,  the  rates  varying  from  $7  to  $9  an  acre. 

Nearly  all  the  public  roads  are  well  graded  and  surfaced  with 
gravel.  Practically  all  the  bridges  are  most  substantial  structures 
of  iron,  concrete,  or  stone.  Thirty  delivery  routes  insure  daily 
delivery  of  mail  to  almost  every  farmhouse.  Two  steam  roads 
and  three  interurbans  connect  Lebanon,  the  county  seat,  with  out- 
side points.  Most  of  the  farmhouses  are  well  built,  with  good  barns 
and  outbuildings. 

The  high  tone  of  rural  improvements  is  due  in  part  to  the 
generally  prosperous  conditions  that  have  prevailed  during  the 
last  two  or  three  decades,  in  which  period  thousands  of  acres  of 
highly  productive  black  lands  have  been  reclaimed,  and  in  larger 
measure  to  the  fact  that  this  is  an  area  of  small  holdings.  The 
average  size  of  farms  is  about  eighty  acres,  but  in  each  township 
there  are  many  holdings  of  from  ten  to  sixty  acres  each.     In  the 
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county  there  are  sixty-one  estates  embracing  between  260  and  500 
and  only  two  farms  that  contain  500  or  more  acres. 

Climate. 

The  following  table  compiled  from  the  records  of  the  weather 
bureau  at  Indianapolis  gives  the  means  and  extremes  of  precipi- 
tation and  temperature  for  each  month. 

NORMAL  MONTHLY,   SEASONAL.   AND  ANNUAL  TEMPERATURE   AND   PRECIPI. 

TATION  AT  TNDL\NAPOLIH. 


Tempkraturb. 


Precipitation  , 


Month. 


December. 
January.. . . 
February.. 


Winter 

March . . . 

Aoril 

May 


Ab.solute 

1     Mean. 

Max- 

t 

imum. 

'F. 

'P. 

33 

68 

28 

6-) 

31 

72 

31 

40 

82 

52 

87 

a3 

96 

Absolute 
Min- 
imum. 


Mean. 


Total 

.\mouRt 

for  the 

]  riest 

Year. 


Total 
Amount 
I    for  the 
I   Wettest 

Year. 


Snow, 
average 
D^th. 


—15 

—25 
—18 


0 
19 
31 


Inches. 

3  0 

2  8 

3  3 


9  1 


Inches. 

4  1 
1  6 
I  6 


3.8 

3  4 

4  0 


earing. 

June 

July 

AugUHt.. 


52 

72 
76 
74 


_ 

100 
106 
101 

39 
48 

46 

-  - 

11.2 


4  4 

4  2 

3.2 


Summer. 

September 
October.  ,. 
November. 

Fall 

Year 


7  3 

4  2 

3  2 
2  4 

9  8 

3  5 

0.8 
3  6 

7  9 

0.7 
3  5 
1.2 

5  4 

30.4 

Inchest. 

09 
4.9 
4  6 

Inches. 

5  1 
6.9 
4.4 

10.  4 

16  4 

7  4 
2  3 

5.1 

3  6 
1  2 
0  1 

14.8 

49 

7  5 
7  5 
5.9 

0.0 
0  0 
0  0 

20  9 

0  0 

3.9 
4  4 
2  3 

00 

T 

1.6 

10  6 

16 

56.7 

22.9 

It  will  be  observed  that  the  mean  rainfall  from  3  to  4  inches 
for  each  of  the  spring  and  summer  months  is  ample  for  most  crops, 
but  that  the  total  amount  in  the  driest  years  is  too  low  to  meet  the 
rerjuirements  of  a  heavy  crop  of  corn  and  grass.  Short  periods  of 
deficient  rainfall  will  occur  in  most  seasons,  their  effect  upon  a 
particular  crop  depending  largely  upon  the  stage  of  growth  when 
the  shortage  in  precipitation  occurs.  For  this  reason  the  mois- 
ture relations  of  the  several  types  have  been  set  forth  with  some 
care,  and  the  tillage  operations  necessary  to  minimize  injurious 
effects  of  exceptionally  wet  or  dry  periods  have  been  suggested. 
In  this  respect,  however,  neither  the  soils  nor  climatic  conditions 
differ  from  those  of  the  adjacent  sections  of  the  State. 
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The  average  fall  of  snow,  22  inches,  is  extremely  variable  from 
year  to  year.  Since  there  is  so  little  timber  and  most  farm  land 
is  almost  free  from  obstruction  like  hedge  rows  or  lines  of  weeds 
along  the  wire  fences,  the  snow  drifts  more  than  formerly.  This 
is  frequently  the  cause  of  injury  to  fall  sown  grains. 

The  average  date  of  last  killing  frost  in  the  spring  is  April 
16th;  of  the  first  in  the  fall  October  19th.  The  earliest  killing 
frost  in  recent  years  occurred  on  September  21st  and  the  latest  re- 
ported for  the  spring  months  was  May  21st. 

Agriculture. 

Since  in  the  earlier  stages  of  the  agricultural  devolopment  of 
this  county  only  land  with  good  natural  drainage  could  be  utilized, 
the  greater  part  of  the  black  lands,  or  Clyde  silty  clay  loam,  re- 
mained in  nearly  its  original  condition  for  many  years.  Some 
small  areas  were  reclaimed  by  individual  efforts  of  farmers  and 
others  later  as  a  result  of  the  construction  of  road  ditches  and  co- 
operation of  owners  of  low  lands  within  short  distances  of  naturaJ 
outlets,  but  most  of  the  larger  bodies  of  black  land  have  been 
brought  under  cultivation  within  the  last  25  or  30  years.  With- 
in this  period  the  deep  dredge  ditches  that  form  the  upper  pyrt 
of  Eel  River,  Prairie  Creek,  and  a  number  of  other  streams  have 
been  brought  to  their  present  high  degree  of  efficiency  and  thus 
afford  an  adequate  outlet  for  the  hundreds  of  branches  since  con- 
structed. 

Practically  all  the  black  land  has  been  relieved  of  standing 
water  or  of  any  liability  to  injury  from  this  cause.  Nearly  every 
field  consisting  entirely  or  in  part  of  the  black  clay  loam  has  tile 
drains,  but  in  many  instances  a  greater  number  are  needed  to  in- 
sure a  prompt  lowering  of  the  level  of  the  ground  water  after 
heavy  rains.  This  is  practicularly  true  of  those  large  areas  hav- 
ing a  substratum  of  heavy  clay  instead  of  gravel. 

The  next  stage  in  the  development  of  this  artificial  system 
will  be  the  extension  of  the  tile  drains  into  the  Miami  silt  loam.  As 
suggested  in  the  description  of  that  type,  such  an  improvement 
is  now  almost  as  much  of  a  necessity,  considering  the  advancing 
price  of  land  and  cost  of  producing  crops,  as  was  the  surface 
drainage  of  the  black  land  some  years  ago. 

The  comparatively  late  development  of  so  large  a  portion  of 
the  arable  lands  has  had  the  effect  of  conserving  the  virgin  fer- 
tility of  the  black  lands  until  a  period  when  improved  machinery, 
accessibility  to  markets,  and  the  generally  high  price  of  grain  ren- 
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(lered  their  cultivation  extremely  profitable.  Fortunately  the  oc- 
currence of  this  type  is  so  comnion  throughout  the  county  that  the 
increase  in  average  (^rop  yields  and  the  enhancement  of  land  values 
has  been  shared  by  the  owners  of  hundreds  of  small  farms. 

The  general  trend  of  agriculture  may  be  seen  in  the  following 
table  complied  from  census  returns: 

PRODUCTION  OF  LEADING  CROPS  IN  BOONE  COUNTY. 


Census. 


COHN. 


Acres. 


1910 
1900 
1890 
1880 


91.080 
81,472 
60.048 
63,087 


Bu. 


4.572.233 
3.912,050 
1,783.060 
2.280.742 


Wheat. 


Acres. 


19,742 
34.900 
40.067 
33,679 


Bu. 


317,758 
266,710 
464,972 
623.289 


Oats. 


Acres. 


38,867 
3,207 
7,810 
4,285 


Bu. 


1,213,582 
119.330 
191.869 
117.070 


Corn,  oats,  wheat,  and  clover  are  the  chief  crops.  With  regard 
to  cash  value  they  rank  in  the  order  named,  and  in  late  years  the 
acreage  of  grain  is  in  the  same  order  with  the  clover  acreage  as 
a  rather  changeable  member  of  the  group.  Farmers  no  longer 
consider  wheat  a  profitable  crop.  The  average  net  returns  from 
oats  are  more  favorable,  but  neither  of  these  crops  would  be  so 
generally  grown  were  it  not  for  the  necessity  of  frequently  seed- 
ing the  ground  to  grass  or  clover.  This  is  recognized  by  all  far- 
mers having  soil  types  other  than  the  Clyde  or  Genesee  as  ab- 
solutely indispensable  in  good  farm  management.  In  most  in- 
stances the  problem  of  maintaining  fertility  is  considered  chiefly 
in  its  relation  to  the  production  of  corn.  The  steadily  increasing 
demand  for  this  grain  is  stimulating  interest  in  every  means  that 
promises  greater  average  yields.  In  the  last  few  years  many  farm- 
ers have  used  commercial  fertilizers,  and  the  probable  result  of 
their  more  extensive  employment  is  becoming  a  matter  of  great 
interest. 

In  a  report  of  this  kind  it  is  (juite  impracticable  to  go  into 
detail  regarding  commercial  fertilizers  or  their  probable  effect  up- 
on crop  yields.  Local  conditions  enter  so  largely  into  the  problem 
that  specific  directions  or  statements  to  be  of  any  value  whatever 
must  be  based  upon  field  experiments  extending  over  a  term  of 
years.  But  some  principles  of  soil  fertility  and  their  application 
to  local  conditions  in  this  area  may  be  considered. 

The  Miami  soils  re<iuire  more  thorough  pre-crop  preparation 
than  is  usually  given  on  the  average  farm.  Whether  by  deeper 
plowing,  subsoiling,  or  frequent  changes  to  deep  rooted  crops  like 
the  clovers,  the  subsurface  soil  ought  to  be  loosened  and  made  as 
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highly  absorbent  of  moisture  as  possible.  Instead  of  getting  rid 
of  excess  rainfall  by  a  rapid  surface  discharge  into  the  natural 
drainage  lines  more  of  the  water  should  be  held  in  the  soil  and 
upper  subsoil  until  it  is  absorbed  by  the  lower  subsoil  and  the 
underlying  stratum.  The  structure  of  the  latter,  a  sandy  clay,  is 
highly  favorable  to  such  storage  of  moisture,  but  the  compact  layer 
between  the  depths  of  12  to  25  inches  in  the  Miami  silt  loam,  and 
to  a  less  marked  degree  in  the  loam,  prevents  as  effective  absorp- 
tion of  heavy  rainfalls  as  is  desirable  and  tends  to  increase  the 
surface  run-off,  or  at  least  to  render  the  latter  necessary  in  order 
to  prevent  undue  saturation  of  the  surface  soil. 

The  frequent  occurrence  of  periods  of  deficient  precipitation 
in  the  months  of  July  and  August  and  consequent  reduction  in 
yields  of  corn  or  other  late  maturing  crops,  emphasizes  the  need 
of  conserving  as  far.  as  practicable  the  excess  of  rainfall  that 
usually  ^occurs  earlier  in  the  season.  Of  course  the  average  level 
of  the  ground  water  must  be  held  below  20  or  30  inches,  but  there 
is  no  danger  of  its  standing  for  any  length  of  time  above  this 
height  in  the  types  mentioned,  or  in  any  other  whei'e  tile  drains 
have  been  installed. 

The  necessity  of  an  increase  of  organic  matter  in  the  Miami 
soils  is  discussed  in  the  description  of  those  types.  It  is  needed 
to  improve  their  physical  condition  and  to  insure  a  suflScient  supply 
of  nitrogen  for  good  crops  of  grain,  which  require  a  liberal  supply 
of  this  element.  Its  development  in  a  soil  is  dependent  largely 
upon  the  presence  of  humus,  or  of  decaying  vegetable  matter,  and 
the  available  supply  will  vary  from  year  to  year  according  to 
heat,  moisture  and  conditions  of  tillage. 

Except  to  meet  the  requirements  of  some  special  crop,  or  to 
hasten  profitable  yields  on  previously  mismanaged  land  where  the 
results  of  a  crop  rotation  with  clover  cannot  be  awaited,  the  use 
of  complete  fertilizers  does  not  seem  advisable.  Certainly  none 
of  the  expensive  element,  nitrogen,  should  be  purchased,  and  chem- 
ical analyses  show  that  there  is  no  lack  of  potash  if  the  soil  is 
handled  in  a  way  to  render  it  available.  As  to  the  profitable  use 
of  phosphatic  fertilizers  no  definite  statements  can  be  made.  It 
is  a  problem  to  be  w^orked  out  by  field  experiments.* 

In  the  last  few  years  considerable  (inanities  of  commercial  fer- 
tilizer have  been  used,  and  their  use  is  rapidly  increasing.  With 
the  exception  of  the  potash  used  on  the  ** chaffy  lands"  the  most 
of  the  brands  have  about  the  following  composition;  from  1  to 


1  See  Bulletin  No.  155,  Ind.  Ex.  Station. 
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2  per  cent,  of  nitrogen,  2  to  4  per  cent,  of  potash  (K20),  and 
from  6  to  8  per  cent,  of  phosphoric  acid  (P205).  The  results 
reported  by  farmers  are  variable,  but  in  the  main  an  increase  of 
both  corn  and  wheat  has  usually  followed  the  application  of  fer- 
tilizers. Wheat  has  generally  been  improved  both  in  quanity  and 
yield. 

In  many  instances  the  increased  yield  was  due  to  the  presence 
of  immediately  available  plant  food  where  the  natural  sources  of 
supply  were  locked  up  through  lack  of  organic  matter  and  other- 
wise bad  physical  condition  of  the  soil.  The  very  light  colored 
types,  in  such  a  wet  spring  as  that  of  1912  remain  cold  and  inert 
after  the  black  ground  has  become  warm  and  in  good  condition 
for  com. 

The  following  four-year  rotation  is  practicable  under  present 
conditions  on  most  farms:  1st  year,  corn;  2d,  oats  or  wheat,  3d, 
clover  with  timothy  and  the  hay  harvested;  4th,  land  used  for 
pasture.  The  elimination  of  the  small  grain  is  favored  by  many 
farmers  were  it  not  for  the  advantage  these  crops  afford  of  seed- 
ing the  land  to  clover.  Winter  rye  may  be  substituted  for  oats 
or  wheat  and  is  a  better  nurse  crop  than  the  latter.  Rape  has 
also  been  used  for  the  same  purpose,  and  furnishes  excellent 
pasture  for  hogs.  Since  the  latter  form  so  large  a  proportion  of 
live  stock  on  most  of  the  small  farms,  and  also  on  many  of  the 
larger  ones,  it  is  very  desirable  to  reduce  the  acreage  of  small 
grain  and  increase  that  of  com  and  forage  crops. 

With  regard  to  maintenance  of  fertility,  dairying  affords  op- 
portunity for  the  best  methods  of  soil  management.  In  the  north- 
eastern part  of  the  county  many  farmers  are  engaging  in  this 
business  to  a  greater  or  less  extent,  since  there  is  a  milk  condens- 
ing plant  at  Sheridan  which  takes  all  the  product  the  surrounding 
country  offers.  In  all  partu  of  the  county  an  increasing  number 
of  farms  are  shipping  milk  or  cream  to  Indianapolis.  This  busi- 
ness is  causing  much  attention  to  be  given  to  the  problem  of  secur- 
ing cheaper  feed.  Several  hundred  silos  have  been  constructed 
chiefly  to  afford  better  feed  for  dairy  cows  but  also  for  other 
stock,  as  the  advantages  of  the  method  become  better  known. 

Much  interest  is  taken  in  the  cultivation  of  alfalfa,  and  so  far 
efforts  to  establish  this  valuable  forage  plant  have  not  been  en- 
tirely successful.  The  best  observed  results  were  on  well  drained 
bottom  land.  This  is  probably  due  to  the  rather  high  degree  of 
fertility,  abundant  moisture  supply  at  moderate  depths,  and  free- 
dom from  acidity  in  the  soil.     On  the  Miami  silt  loam  there  are 


SOIL  SURVEY   OP  BOONE   COUNTY.  109 

a  few  small  fields  that  have  stood  a  number  of  years,  but  in  many 
instances  on  this  type  the  roots  of  the  plant  turn  brown  and  die. 
Blue  grass  usually  spreads  into  fields  of  alfalfa  in  a  few  years  and 
so  thins  the  stand  that  it  is  no  longer  profitable. 

Alfalfa  requires  a  fertile  soil  in  which  the  drainage  and  aera- 
tion to  a  depth  of  several  feet  is  excellent,  suitable  for  the  best 
growth  of  corn.  It  also  needs  much  water  during  practically  the 
entire  growing  season,  so  that  a  good  reserve  o2  moisture  in  the 
lower  subsoil,  or  at  somewhat  greater  depths  is  almost  a  necessity. 
Another  prime  requisite  is  lime.  The  soil  and  subsoil  of  normal 
types  can  hardly  contain  too  large  a  percentage  of  this  material. 
If  the  soil  is  not  inoculated  with  the  bacteria  necessary  to  this 
plant  no  very  long  continued  growth  will  be  made.  These  soil 
conditions  must  be  assured  and  in  addition  a  very  thorough  prep- 
aration of  the  seedbed  is  necessary  and  freedom  from  competition 
of  grass  or  weeds  during  early  growth  must  be  assured. 

In  this  area  the  Miami  types  are  too  deficient  in  humus  and 
lime  to  suit  alfalfa.  After  becoming  established  the  large  amount 
of  carbonate  in  the  lower  subsoil  might  prove  sufficient  for  the 
plant  requirements,  but  in  its  early  stages  the  acidity  of  the  sur- 
face soil  is  decidedly  unfavorable.  Well  drained  Clyde  silty  clay 
loam  should  prove  satisfactory,  especially  if  a  permanent  supply 
of  water  is  within  8  to  ]  0  fe^^t  of  the  surface.  Those  phases  where 
lime  nodules  or  slightly  calcareous  clay  occur  in  the  subsoil  should 
be  selected,  other  conditions  being  favorable.  But  liming  of  the 
soil  and  also  inoculation  doubtless  is  necessary  in  all  cases. 

Tomatoes  are  the  only  truck  crop  grown  to  any  extent  in  this 
county.  There  is  a  canning  factory  at  Lebanon,  and  several  of 
the  smaller  towns  are  shipping  points  from  which  canneries  at  In- 
dianapolis secure  their  stock.  The  crop  in  1912  was  generally  poor 
on  account  of  the  unfavorable  season.  The  previous  years'  yields 
of  from  8  to  10  tons  per  acre  are  secured  in  good  seasons  and  the 
(Contract  price  is  about  $9  per  ton.  The  black  soils  usually  make 
the  heavier  yields. 

On  both  Prairie  Creek  and  Eel  River  there  are  locations  where 
the  Clyde  silty  clay  loam  affords  good  sites  for  the  cultivation  of 
celery  and  onions,  these  crops  requiring  very  loose  rich  soils  and 
an  abundant  water  supply.  It  seems  possible  that  supplemental 
irrigation  on  a  scale  practicable  to  assure  success  with  small  acre- 
ages of  these  crops  could  be  successfully  practiced  in  certain  loca- 
tions alon^  these  deep  dredge  ditches, 
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The  same  observations  apply  to  the  cultivation  of  strawberries 
near  the  streams.  The  fmit  could  be  successfully  grown  almost 
anywhere  except  on  the  Muck  and  on  the  heaviest  phase  of  the 
Miami  silt  loam.  The  local  markets  are  very  poorly  supplied  with 
this  or  other  small  fruits  of  desirable  quality. 

Little  attention  is  paid  to  the  production  of  apples  or  pears 
on  a  commercial  scale.  The  orchards  are  generally  small  and  in 
most  instances  not  well  cared  for.  The  opportunity  for  fruit  cul- 
ture here  is  quite  as  good  as  in  most  sections  in  the  adjoining 
States.  The  Miami  loam  affords  most  excellent  sites  for  orchards, 
and  the  proximity  to  Indianapolis  assures  a  ready  market  for  all 
that  could  be  grown.  Besides  the  well  recognized  requirements  of 
pruning,  spraying,  and  proper  cultivation,  a  co-operative  plan  of 
marketing  would  be  necessary.  Since  most  farmers  are  able  to 
make  fair  returns  from  their  land  without  such  an  effort,  it  is  not 
probable  that  fruit  growing  will  become  a  business  of  great  im- 
portance. 

SOILS. 

The  surface  formations  of  this  county  consist  of  glacial  ma- 
terial known  geologically  as  the  early  Wisconsin  drift  covered  by 
a  thin  layer  of  wind-blown  loess.  The  thickness  of  the  drift  is 
quite  variable,  ranging  from  less  than  50  to  more  than  150  feet. 
The  average,  at  a  very  rough  estimate,  may  be  placed  at  less  than 
100  feet.  The  older  drift  sheets  and  the  sedimentary  rocks  are 
thus  buried  so  deeply  they  exert  no  influence  upon  the  soils. 

In  general  the  first  10  to  15  feet  of  the  Wisconsin  material  is 
a  very  light  brown  or  pale  yellowish  mixture  of  fine  sand,  silt,  and 
clay  carrying  a  large  proportion  of  gravel  and  small  stones.  The 
latter  consist  largely  of  granites  and  various  kinds  of  hard,  dark 
colored  rocks  apparently  as  resistant  to  decay  as  the  quartzic  grav- 
el, and  with  some  schistose  and  gneissic  fragments.  As  a  rule  there 
is  not  much  sandstone  or  shale,  but  pieces  of  limestone  are  usually 
abundant  from  within  4  to  5  feet  of  the  surface  downward.  The 
matrix  in  which  these  are  imbedded  varies  in  composition,  but 
there  is  almost  everywhere  a  rather  high  percentage  of  fine  sand, 
so  that  the  material  is  porous.  The  surface  of  artificial  exposures 
usually  weathers  to  a  loose,  friable  silty  or  fine  sandy  loam  of  light 
color.  With  few  exceptions,  it  contains  sufficient  lime  to  react 
freely  with  hydrochloric  acid. 

Notwithstanding  the  fact  that  bowlders  and  coarser  material 
are  scattered  through  this  silty  material  near  the  surface,  it  is 
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generally  conceded  by  geologists  that  it  represents  a  reworked  gla- 
cial deposit  transported  to  its  present  position  by  wind  action. 
This  material  has  entered  into  the  composition  of  the  soils  over  a 
large  part  of  the  county,  but  it  is  an  important  constituent  only 
of  the  Montgomery  silt  loam  along  the  western  border. 

The  above  description  is  applicable  to  the  glacial  material,  or 
till,  of  the  uplands  in  general,  but  along  the  creek  valleys  and  in 
many  of  the  depressions  that  were  formerly  lakes  the  light-colored 
bowlder  clay  gives  place  to  beds  of  gravel.  The  substrata  of  the 
terraces  on  Sugar  and  Eagle  creeks  are  irregularly  stratified  sand 
and  gravel,  and  pockets,  or  streaks,  of  this  material  occur  along 
many  of  the  small  branches  forming  the  substratum  of  the  black 
soils. 

But  neither  the  bowlder  clay  nor  the  gravel  beds  directly  form 
the  soils,  except  in  areas  of  very  limited  extent.  Almost  every- 
where the  glacial  material  is  covered  with  a  silt  or  silty  clay  layer 
having  an  average  depth  of  about  30  inches.  Its  mechanical  com- 
position and  general  appearance,  as  well  as  its  relation  to  the  topo 
graphy,  is  strongly  suggestive  of  a  loess.  Over  practically  all  the 
uplands  and  on  all  the  higher  terraces  of  the  larger  streams  this 
silty  material  forms  an  almost  unbroken  surface  mantle.  On  the 
short,  steep  slopes  near  the  creeks  and  on  the  apex  of  the  sharper 
ridges  and  mounds  it  is  either  very  thin  or  has  been  modified 
through  loss  of  its  finest  particles  by  erosion  and  through  admix- 
ture with  the  underlying  till.  On  all  the  wider  divides  and  where- 
ever  the  surface  is  but  moderately  rolling  or  undulaling  the  silty 
surface  stratum  is  present.  Its  rather  uniform  depth  and  the  per- 
sistence with  which  it  invests  all  the  major  topographic  irregu- 
larities is  remarkable.  To  this  fact  must  be  attributed  the  wide 
extent  of  fertile,  stone  free  soils  of  this  and  adjoining  counties. 

Through  the  various  agencies  of  weathering,  as  erosion,  oxida- 
tion, and  effect  of  vegetable  covering,  there  has  been  more  or  less 
modification  of  the  silty  layer,  and  several  distinct  soil  types  have 
thus  been  formed. 

On  the  gently  undulating  uplands  and  on  the  wider  terrace 
there  has  been  least  change  in  depth  and  composition  of  the  silty 
stratum.  In  such  locations  the  depth  is  seldom  less  than  2  feet  and 
very  rarely  exceeds  5  feet.  In  the  first  10  or  15  inches  silt  par- 
ticles usually  form  as  much  as  50  to  60  per  cent,  of  the  soil,  with 
very  fine  sand  as  the  next  highest  component.  Between  the  depths 
of  15  to  30  inches  there  is  a  rapid  increase  in  the  percentage  of 
clay,  so  that  this  zone  is  usually  a  stiff,  silty  clay  loam,  not  quite 
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SO  favorable  to  good  moisture  conditions  as  if  the  texture  were  a 
little  coarser.  At  30  or  40  inches  there  is  usually  a  fairly  well 
marked  contact  between  the  silty  clay  and  the  underlying  glacial 
material,  which  at  this  depth  is  reddish  brown  clay,  with  more  or 
less  sand  and  gravel. 

The  light  color  of  the  silty  surface  soil  is  due  to  lack  of  organic 
matter,  a  result  of  the  original  timber  cover.  The  coloration  of 
the  middle  and  lower  subsoil  is  determined  chiefly  by  drainage 
conditions,  or  may  be  taken  as  an  indicator  of  the  average  mois- 
ture content.  Owing  to  the  somewhat  imperfect  internal  drainage 
and  aeration  that  are  characteristic  of  most  of  the  silty  material, 
where  it  exceeds  two  feet  in  depth  light  gray  and  pale  yellowish 
tints  prevail,  with  more  or  less  mottling.  As  a  rule  there  has  not 
been  much  segregation  of  the  iron  content,  so  that  '* buckshot''  or 
small  concretions  are  seldom  abundant. 

Wherever  such  general  conditions  as  these  prevail  the  soil  typo 
locally  known  as  ''clay  land''  has  been  developed.  In  this  sur- 
vey the  name  Miami  silt  loam  is  used  and  has  been  given  wider 
application  than  the  local  term.  The  latter  is  often  restricted  by 
farmers  to  the  heaviest  and  deepest  phase  of  the  silt  loam  where 
its  inability  to  endure  wet  weather  occasions  considerable  difficulty 
in  tillage. 

Wherever  the  surface  inclination  is  cjuite  pronounced  as  on 
the  flanks  of  the  innumerable  morainic  mounds  and  in  the  vicinity 
of  the  larger  creeks,  the  silty  layer  is  not  only  thinner  than  else- 
where but  it  is  also  coarser  in  texture.  This  it  due  to  erosion, 
whereby  much  of  the  silt  and  clay  have  been  removed,  leaving  the 
fine  sand,  or  coarsest  constituents,  as  permanent  soil  material, 
usually  a  silty  fine  sand.  In  most  instances  there  is  more  or  less 
gravel  scattered  over  the  surface  and  stones  from  the  bowlder  clay 
beneath  are  fre^iuently  exposed.  In  such  locations  the  compara- 
tively coarse  texture  of  the  surface  soil  and  the  presence  of  the 
sandy  bowlder  clay  within  a  foot  or  two  of  the  surface  induces  so 
much  better  circulation  of  soil  water  and  air  to  a  depth  of  several 
feet  that  a  distinct  soil  type  has  been  developed.  It  has  been 
correlated  with  the  Miami  loam,  but  is  generally  known  through- 
out the  section  of  the  State  as  *' sugar  tree  land.''  It  is  distin- 
guished from  the  silt  loam  by  rolling  topography,  coarser  texture 
of  soil  grains,  and  the  uniformly  brown  tints  that  prevail  in  soil 
and  subsoil.  These  physical  properties  are  very  favorable  to  the 
maintenance  of  equitable  moisture  conditions,  a  factor  of  highest 
agricultural  importance.     It  is  also  probable  that  the  total  quan- 
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tity  of  available  mineral  plant  food  is  somewhat  higher  in  the 
3-foot  soil  secli(  n,  including  as  it  does  more  or  less  of  the  glacial 
material,  than  in  more  thoroughly  leached  and  weathered  silt. 
This  is  the  case  with  regard  to  lime  and  doubtless  applicable  in 
some  measure  to  other  essential  minerals. 

The  Clyde  silty  clay  loam,  or  the  "black  land",  is  distinguished 
from  the  preceding  types  by  the  high  content  of  organic  matter. 
The  latter  is  chiefly  in  the  form  of  carbonaceous  material,  or  veg- 
etable tissue  in  the  condition  which  it  acquires  when  decomposed 
under  water,  or  where  air  is  mostly  excluded.  It  is  doubtless  less 
active  as  an  element  of  soil  fertility  than  the  brown  humus  which 
results  from  the  decay  of  plant  remains  upon  the  surface,  or  in 
the  first  few  inches  of  a  well  drained  soil.  The  abundance  of  this 
black  humus  w^hich  often  extends  to  a  depth  of  18  or  20  inches, 
imparts  a  fine  physical  structure  to  a  soil  that  would  otherwise  be 
a  heavy  clay  or  clay  loam. 

The  type  owes  its  origin  primarily  to  lack  of  surface  drainage 
and  to  the  character  of  vegetation  such  conditions  imposed.  While 
most  of  the  "black  lands'^  were  timbered  when  the  first  settlers 
entered  the  region,  up  to  a  comparatively  recent  period  the  low 
areas  are  illy  drained  prairies  or  marshes  in  which  grassy  vegeta- 
tion prevailed.  Indeed  many  areas  of  limited  extent  were  in  the 
latter  condition  until  artificially  drained.  It  w^as  during  the  prairie 
stage  that  the  black  humus  accumulated,  with  lesser  accretions, 
perhaps,  after  the  encroachment  of  the  forest  from  the  adjoining 
higher  ground. 

In  some  of  this  type  there  is  still  such  an  excess  of  vegetable 
matter  in  the  surface  soil  that  the  latter  is  "mucky",  or  as  it  is 
locally  called  "chaflfy  ground." 

A  few  areas  of  true  Muck  are  found  but  its  depth  seldom  ex- 
ceeds 15  or  20  inches.  The  subsoil  of  some  of  the  Muck  is  a  highly 
calcareous  clay,  a  marl  in  some  instances.  The  rather  high  per- 
centage of  lime  in  the  Clyde  silty  clay  loam  is  probably  due  to 
the  former  abundance  of  this  mineral  in  the  subsoil,  when  the  lat- 
ter was  in  the  same  condition  as  the  clay  under  the  present  muck 
beds.  As  the  natural  drainage  improved  the  lime  was  reduced, 
but  there  is  still  sufficient  of  it  to  most  favorably  aflFect  the  fertility 
of  the  soil. 

The  alluvial  soils  consist  of  material  from  both  the  glacial  de- 
posit and  its  silty  covering.  The  latter  has  doubtless  contributed 
the  more  on  account  of  its  greater  surface  exposure.  As  a  rule  fine 
sand  and  silt  are  the  chief  components  of  the  bottom  land  types. 
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Coarse  surface  material  does  not  usually  occur,  except  in  the  im- 
mediate vicinity  of  the  larger  streams,  although  sand  and  gravel 
commonly  form  the  substratum.  With  one  exception,  the  Genesee 
loam,  there  is  a  remarkably  low  content  of  organic  matter  in  the 
alluvial  types.  This  is  true  of  virgin  land  as  well  as  that  which 
has  been  cultivated  many  years.  The  prevailing  color  of  both  soil 
and  subsoil  is  a  shade  of  brown  that  may  be  described  as  a  '^min- 
eral brown''  in  contradistinction  to  the  darker  brown  of  the  soils 
having  a  moderately  high  percentage  of  vegetable  matter.  This 
is  principally  owing  to  the  good  drainage  and  aeration  that  most 
of  these  soils  enjoy,  induced  by  their  elevation  above  the  stream 
channels,  their  open  structure,  and  the  presence  of  a  gravelly  sub- 
stratum. Notwithstanding  their  deficiency  in  humus,  these  brown 
soils  are  very  productive  and  show  few  signs  of  exhaustion,  al- 
though cropped  almost  continously  to  grain  for  many  years. 

Clyde  Silty  Clay  Loam. 

The  surface  soil  of  the  Clyde  silty  clay  loam  to  a  depth  of  8 
or  10  inches  is  a  black  silty  clay  loam  having  a  high  content  of 
silt.  The  organic  matter  content  is  high  and  consists  almost  en- 
tirely of  black  humus,  rather  than  the  brownish-black  vegetable 
mould  commonly  occurring  in  upland  soils  or  in  land  where  the 
organic  matter  is  of  more  recent  origin.  The  relatively  high  per- 
centage of  humus  imparts  a  friable  or  mellow  property  to  the  soil 
very  apparent  in  cultivated  fields.  The  **crum  structure,''  or  ten- 
dency to  assume  a  finely  granular  condition,  so  desirable  in  all 
soils,  is  remarkably  well  developed  in  most  of  this  type.  This 
property,  being  a  function  of  the  humus  content,  is  dependent 
upon  the  amount  as  well  as  the  condition  of  vegetable  debris  pres- 
ent. Where  there  is  a  very  high  percentage  of  organic  matter 
the  soil  is  somewhat  spongy  and  approaches  muck,  while  in  other 
places  the  organic  content  is  not  more  than  sufficient  to  impart 
a  black  color  and  good  physical  properties  to  what  would  other- 
wise be  a  heavy,  compact  soil. 

Below  the  surface  soil  and  to  a  depth  varying  from  15  to  25 
inches  the  material  is  a  silty  clay  loam  of  black  to  dark  drab  color. 
This  part  of  the  material  is  usually  quite  compact,  in  many  in- 
stances rather  gummy.  It  would  be  much  more  resistant  to  pene- 
tration to  any  implement  and  less  pervious  to  water  were  it  not 
that  the  organic  matter  it  contains  gives  it  a  well-developed,  granu- 
lar structure.    Exposures  in  ditches  of  this  layer  usually  show  it 
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to  have  a  coarsely  cubical  or  blocky  structure  that  greatly  facili- 
tates aeration  and  subdrainage. 

The  lower  part  of  the  3-foot  soil  section  is  usually  a  smooth, 
plastic  silty  clay  of  yellowish-gray  color,  mottled  faintly  with 
brown  iron  stains.  In  places  the  subsoil  is  a  yellowish-brown  silty 
clay  where  immediately  underlain  by  gravelly  material.  It  seldom 
has  the  granular  structure  characteristic  of  the  middle  soil  stra- 
tum. It  is  less  pervious  as  a  rule,  although  varying  considerably  in 
this  respect,  often  within  a  few  rods  or  even  in  the  same  boring. 
The  coloration  usually  indicates  the  natural  drainage  conditions. 
In  many  places  a  gravelly  clay  is  found  a  little  below  the  subsoil 
proper,  at  depths  of  from  30  to  40  inches.  In  such  instances  its 
presence  is  indicated  by  numerous  small  pebbles  upon  the  surface, 
or  the  proximity  of  a  gravel  pit  in  which  loose  sand  and  gravel 
are  found  at  less  than  5  or  6  feet.  Such  land  is  in  condition  for 
tillage  sooner  after  a  rain  than  those  larger  areas  where  clay  is 
the  basal  material  to  a  considerable  depth. 

The  above  description  is  applicable  to  most  of  the  black  land  in 
this  county.  The  greater  portion  of  all  the  larger  tracts  consist 
of  soil  having  essentially  these  characteristics.  The  smaller  areas, 
the  more  or  less  isolated  bodies  of  less  than  40  acres  and  the  in- 
numerable narrow  and  rather  illy  defined  swales  found  almost 
everywhere  in  the  uplands  present  variations  of  this  type  rang- 
ing from  very  black,  loose  soils  to  those  but  slightly  darker  colored 
and  nearly  as  firm  as  the  adjoining  Miami  silt  loam.  As  a  rule  the 
central  part  of  the  small  areas  corresponds  very  well  with  the 
type  description,  but  the  outer  portion,  or  in  many  instances  all 
of  the  body  of  black  land,  has  a  firm,  silt^  soil,  very  black  but 
never  approaching  a  **muck"  condition.  In  such  places  the  sub- 
soil is  usually  a  dull  yellow  or  yellowish  brown  clay  or  clay  loam. 
The  latter  is  not  generally  so  heavy,  nor  inclined  to  be  so  *  *  gummy ' ' 
as  the  subsoil  of  some  of  the  larger  areas  of  the  type,  the  color 
being  indicative  of  the  better  underdrainage.  The  soil  has  a  well 
developed,  granular,  with  a  consequent  tendency  to  a  grainy,  fri- 
able structure  that  is  highly  favorable  to  easy  tillage. 

Such  comparatively  light  colored  developments  of  the  type  oc- 
cur everywhere  in  intimate  association  with  the  typical  soil,  but 
in  Jefferson,  Jackson,  Clinton  and  Marion  townships  this  phase  is 
the  most  commonly  found.  In  many  instances  it  simply  repre- 
sents the  condition  which  the  type  assumes  after  many  years  of 
cultivation.  The  small  areas  were  generally  drained  years  befort? 
the  larger  ones  were  reclaimed.     The  latter  still  have,  in  most 
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cases,  a  very  large  content  of  organic  remains  that  has  not  yet  been 
reduced  by  long  continued  cultivation  or  thoroughly  mixed  with 
mineral  matter  from  the  subsoil  by  plowing  and  other  operations 
of  tillage. 

Along  the  upper  course  of  the  drainage  lines,  where  the  ob- 
structed drainage  of  the  p.^nds  and  sloughs  begin  to  take  so.ne  defi- 
nite direction  and  form  a  channel,  the  Clyde  silty  clay  loam  re- 
sembles an  alluvium.  There  is  more  or  less  sand  in  the  soil  and 
the  subsoil  is  usually  a  mixed  material,  (juite  heavy  but  admitting 
of  an  easier  movement  of  water  through  it  than  is  possible  in  the 
light  colored  clay  subsoil  of  most  of  the  type. 

These  various  phases  of  the  type  are  important  chiefly  with 
respect  to  convenience  of  tillage  and  economy  in  drainage.  Some 
of  this  land  that  has  been  in  cultivation  for  many  years  has  lost 
so  much  of  its  original  high  percentage  of  organic  matter  that  the 
ground  is  inclined  to  become  cloddy  unless  carefully  managed. 
This  is  the  first  stage  in  the  gradual  decrease  of  the  black  organic 
matter  subsequent  to  continued  tillage.  In  all  the  larger  bodies, 
and  often  in  those  that  are  mere  *^pot  holes''  or  sharp  depressions 
in  the  uplands  there  are  some  places  where  the  soil  still  has  such 
an  excessive  proportion  of  vegetable  matter  that  the  surface  is 
** chaffy*'  or  resembles  muck.  All  of  these  will  improve  in  course 
of  time.  Deep  plowing,  in  order  to  mix  the  loose  material  with 
the  gummy  clay  subsoil,  is  to  be  recommended  and  the  admixture 
of  silt  and  sand  from  the  surrounding  land  may  br  encouraged. 
Such  places  may  be  profitably  treated  with  potash,  as  suggested 
for  the  cultivation  of  corn  on  the  Muck. 

It  is  impracticable  to  represent  these  varations  in  the  type  on 
a  map  of  the  scale  used  in  this  survey,  because  two  or  more  fairly 
well  defined  phases  are  usually  involved  in  every  area,  however 
small.  In  many  of  the  larger  ones  in  the  southern  part  of  the 
county  every  gradation  may  be  found  from  a  brown  silt  loam  at  the 
margin  to  a  mucky  soil  in  the  lowest  places. 

Limited  areas  of  the  type  were  grassy  marshes  when  the  first 
settlers  came  to  this  county,  but  most  of  the  type  was  heavily  tim- 
bered. Excepting  the  places  where  the  soil  was  practically  muck 
or  essentially  a  permanent  swamp,  the  timber  consisted  chiefly  of 
swamp  white  oak,  pin  and  burr  oak,  silvery  maple,  black  ash.  and 
elm.  Hickory  was  abundant  on  those  areas  of  this  type  which  ap- 
proaches the  Miami  silt  loam.  All  of  these  species  are  still  seen  in 
woodlots  where  the  black  soil  is  found.    In  small  potids  where  water 
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stood  the  most  of  the  year  buttonwood  bushes,  willow,  and  occa- 
sionally Cottonwood  were  the  characteristic  varieties. 

With  the  exception  of  a  very  few  small  ponds  or  an  occasional 
slough,  all  this  black  land  has  been  artifically  drained.  In  the 
central  townships  thousands  of  rods  of  4  to  8-inch  tile  have  been 
laid  in  recent  years.  The  main  line  and  principal  laterals  of  the 
several  extensive  drainage  systems  are  complete,  but  more  branch 
lines  could  be  profitably  installed.  Most  of  the  areas  in  the  re- 
mainder of  the  county  are  well  drained,  both  open  and  tiled  ditches 
being  employed.  As  a  rule  few  landowners  consider  any  further 
ditching  necessary  than  what  is  required  to  provide  prompt  relief 
from  excess  water.  The  suggestions  concerning  the  advantage  of 
installing  tile  drains  in  the  Miami  silt  loam  apply  equally  well 
to  parts  of  this  type.  Where  there  is  a  heavy,  compact  subsoil, 
better  aeration  would  be  secured  if  tile  drains  were  laid  a  few 
rods  apart.  As  the  surface  soil  becomes  more  compact  through 
exhaustion  of  its  present  liberal  supply  of  humus  the  advantage  of 
the  improvment  suggested  will  become  more  apparent.  In  most 
instances  the  average  level  of  the  ground  water  in  all  flat  or 
markedly  depressed  areas  is  only  a  little  below  the  bottom  of  the 
ditch  or  tiles. 

The  average  yields  of  corn  on  the  Clyde  silty  clay  loam  may 
be  placed  at  about  50  bushels  per  acre.  On  most  well  managed 
farms  60  to  70  bushels  is  a  common  yield  and  returns  ot  80  and 
100  are  not  uncommon.  The  quality  in  most  instances  is  not  so 
good  as  that  of  the  lighter  colored  soils.  Practically  all  of  this 
land  endures  continuous  cropping  to  this  grain  remarkably  well. 
Some  fields  have  had  little  change  to  other  crops  for  twenty  years 
and  still  give  good  average  yields. 

Oats  fall  down  or  lodge  badly  in  wet  seasons.  On  the  firmer 
ground  in  dry  years  the  returns  are  satisfactory,  from  40  to  60 
bushels  being  commonly  secured.  The  yield  of  wheat  is  most  vari- 
ously reported,  indicating  the  varying  effects  of  drainage,  time  of 
seeding,  and  seasonal  conditions.  In  most  years  yields  of  25 
bushels  are  above  the  average,  although  this  is  quite  frequently 
exceeded.  In  the  winter  of  1911-1912  this  crop  suffered  great 
injury  by  accumulation  of  ice  in  the  low  places. 

Timothy  and  blue  grass  make  a  vigorous  growth  on  this  soil, 
but  the  quality  in  each  case  is  somewhat  below  that  of  the  grasses 
on  lighter  soils.  Clover  also  makes  a  vigorous  growth.  The  soil 
is  seldom  acid  and  in  many  instances  lime  nodules  are  found  in 
the  lower  subsoil.     Alfalfa  should  do  well  on  well  drained  ground 
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MECHANICAL  ANALYSIS  OF  CLYDE  SILTY  CLAY  LOAM. 
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where  com  does  well  without  potash.  A  phase  that  is  neither  very 
chaffy  nor  exceptionally  gummy  just  below  the  plow  line  should 
be  selected.  Since  this  plant  requires  much  water,  location  where 
the  water  table  is  about  three  or  four  feet  from  the  surface  should 
prove  most  suitable  in  this  respect.  It  is  probable  that  lime  and 
stable  manure  if  free  from  weed  and  blue  grass  seed,  would  be 
beneficial.  In  places  the  litmus  paper  test  showed  the  soil  to  be 
slightly  acid.  To  favor  the  proper  inoculation  soil  from  an  alfalfa 
field  should  be  scattered  on  the  ground.  It  is  also  suggested  that 
the  common  sweet  clover  might  be  encouraged  to  grow  along  ditches 
where  seeding  to  alfalfa  is  intended.  This  plant  is  indicative  of 
conditions  suitable  for  the  alfalfa.  However,  if  alfalfa  is  seeded 
to  this  soil  it  would  be  advisable  to  correct  any  acidity  of  the  soil. 

Ml^mi  Silt  Loam. 

The  Miami  silt  loam  is  the  light  colored  upland  soil  commonly 
called  '*clay  land.''     It  is  the  dominant  type  in  the  county. 

To  a  depth  of  about  10  inches  the  soil  is  a  light  gray  silt,  varia- 
tions in  shade  ranging  from  ashy  gray  when  dry  to  a  pronounced 
brownish  gray  as  the  characteristic  color  under  usual  moisture 
conditions.  Silt  and  very  fine  sand  constitute  the  greater  part  of 
the  material,  but  there  is  usually  a  little  medium  sand  present 
and  in  most  instances  a  few  pebbles.  A  hand  sample,  if  dry,  has 
a  rather  fine,  floury  feel,  with  a  little  coarse  grit,  and  there  is  a 
noticeable  lack  of  granulation,  or  the  **crum"  structure  so  easily 
observable  in  the  black  soils.  There  is  usually  very  little  humus, 
even  virgin  soil  containing  no  visible  (luantity  of  vegetable  matter 
below  5  or  6  inches. 

The  subsoil  to  a  depth  of  25  or  30  inches  is  a  stiff  clay,  tech- 
nically a  silty  clay  loam,  since  silt  and  clay,  the  smallest  kind  of 
soil  particles,  make  up  most  of  the  mass.  The  upper  part  of  the 
subsoil  ig  generally  a  mottled  gray  and  yellow  silty  loam,  only  a 
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little  less  friable  than  the  surface  soil,  but  with  slight  increase  iu 
dei)th  the  physical  properties  of  a  clay  are  very  apparent.  As  a 
rule  the  material  has  a  rather  high  degree  of  plasticity  if  wet  and 
is  SO  tenacious  as  to  offer  considerable  resistance  to  penetration 
by  any  implement.  With  the  usual  moisture  content  it  is  stiff  and 
crumbly,  but  there  is  not  a  marked  development  of  the  granular 
structure  noticeable  in  clayey  subsoils  of  types  having  much  organic 
matter  in  the  surface  soils.  This  stratum  is  not  impervious  but 
heaviest  phases  admit  of  a  slow  gravitational  movement  of  excess 
water  and  of  rather  poor  aeration. 

The  color  is  variable,  but  in  most  instances  the  upper  part  of 
this  substratum  is  light  gray,  more  or  less  mottled  with  pale  yel- 
lowish streaks.  In  the  lower  portion  brown  or  reddish  brown 
tints  more  commonly  prevail,  but  not  infrequently  brown  and  gray- 
ish mottlings  occur  throughout  the  entire  stratum,  with  some  very 
light  colored  streaks  due  to  unetiual  oxidation  and  suggestive  of 
ineffective  subdrainage.  Soft,  black  iron  concretions  sometimes 
are  numerous  in  poorly  drained  places,  occurring  chiefly  in  the 
soil  and  upper  subsoil. 

The  lower  portion  of  the  3-foot  section  is  usually  a  brownish 
clay  or  clay  loam  containing  considerable  sand  and  gravel.  This 
coarse  material  gives  it  a  comparatively  open,  porous  structure 
and  the  difference  in  physical  character  between  this  stratum  and 
the  silty  clay  above  is  very  marked.  The  line  of  contact  is  fairly 
well  defined  and  usually  occurs  between  25  and  40  inches  below^ 
the  surface.  At  a  little  greater  depth  the  clay  is  more  sandy,  with 
gravel  and  stones  forming  an  appreciable  portion  of  the  entire 
mass.  The  brownish  coloration  due  to  oxidation  and  other  pro- 
cesses of  w^eathering  extends  a  few  feet  further  down  and  then 
gives  place  to  the  light  yellowish  tints  of  the  comparatively  un- 
altered glacial  material. 

The  Miami  silt  loam  almost  everywhere  in  this  area  has  this 
characteristic  structure,  a  gray  silty  surface  soil  grading  down- 
ward to  a  mottled  silty  clay  subsoil  that  at  25  or  30  inches  is  under- 
lain by  brown  sandy  gravelly  clay.  There  are  departures  from 
this  type  with  respect  to  the  depth  and  color  of  the  soil  and  thick- 
ness of  the  middle  subsoil,  as  well  as  variations  in  the  relative 
proportions  of  sand,  a  silt,  and  clay  in  each,  that  cause  some  dif- 
ference in  the  moisture  relations  and  tillage  requirements.  As  a 
rule  all  such  variations  are  toward  the  Clyde  soil  on  the  one  hand 
or  the  so-called  *' sugar  tree  land"  on  the  other;  and  their  occur- 
rence is  generally  indicated  by  surface  configurations  similar  to 
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the  topography  characteristic  of  one  or  the  other  of  these  types. 
On  local  elevations  and  the  short  steep  slopes  or  banks  near  ditches 
the  soil  is  essentially  the  Miami  loam  and  corresponds  to  the  des- 
cription of  that  type.  In  depressions  the  darker  color  is  due  to 
a  greater  content  of  humus  and  the  loaminess  is  further  increased 
in  most  old  fields  by  material  washed  from  adjoining  higher 
grounds. 

The  surface  of  most  of  the  Miami  silt  loam  is  undulating  to 
very  moderately  rolling.  On  some  of  the  pronounced  slopes  that 
are  concave  downward  rather  than  arched,  or  convex  upward,  the 
silty  clay  is  deeper  than  the  average  elsewhere,  causing  rather  poor 
underdrainage.  This  is  very  often  evident  in  the  light  gray  color 
( f  soil  and  the  presence,  in  some  instances,  of  small  brown  iron 
concretions.  The  upper  subsoil  is  usually  a  whitish,  putty-like 
silt,  with  abundant  pale-yellow  mottlings.  The  lower  subsoil  is 
often  a  tough,  bluish  clay  and  the  sandy  substratum  is  not  found 
at  less  than  4  feet.  These  **clay  spots'^  are  also  found  on  land 
that  is  nearly  level,  but  the  poor  drainage  is  due  to  the  structure 
of  the  subsoil  rather  than  lack  of  surface  inclination.  Fortunately 
such  phases  are  limited  to  small  spots,  seldom  more  than  an  acre 
or  two  in  one  body,  but  approaches  toward  this  heavy  phase  are 
very  common  in  all  sections  of  the  county,  possibly  a  little  more  in 
the  western  and  southwestern  townships  than  in  the  eastern  ones, 
on  account  of  the  slightly  greater  average  depth  of  the  silt.  They 
are  more  frequently  found  in  large  bodies  of  the  type  than  in 
small  areas,  and  on  low  swells  rising  but  a  few  feet  above  adjoining 
black  lands  than  on  divides  that  have  a  pronounced  decline  toward 
a  well  defined  drainage  line.  In  many  instances  the  light  color 
of  the  soil  and  its  tendency  to  a  putty-like  consistency  when  wet  is 
due  to  exhaustion  of  the  humus  through  long-continued  cultiva- 
tion. On  account  of  their  small  size  and  lack  of  pronounced  struc- 
tural or  textural  diflferences  when  compared  with  the  normal  type, 
it  is  impracticable  to  outline  these  areas.  For  the  same  reason  it 
is  impossible  to  show  the  hundreds  of  small  mounds,  ranging  in 
size  from  a  few  square  rods  to  a  few  acres,  where  the  soil  ap- 
proaches the  Miami  loam  in  color  and  texture. 

All  of  this  type  was  originally  forested.  The  timber  was  a 
mixed  growth  of  hardwoods  with  less  tendency  toward  the  domi- 
nance of  certain  species  than  obtained  upon  the  black  soils  or  the 
''sugar  tree  land."  While  on  the  latter  hard  maple  and  black 
walnut  were  the  characteristic  varieties,  they  also  formed  much  of 
the  forest  on  the  Miami  silt  loam,  and  the  woodland  pastures  on 


SOIL   SURVEY  OP   BOONE   COUNTY.  121 

this  type  usually  include  specimens  of  these  trees.  On  the  heavy 
phase  described  in  the  preceding  paragraphs  beech  was  the  most 
abundant  species,  and  ''beech  land'*  is  a  local  term  often  applied 
to  these  soils.  In  depressions  inclined  to  be  *'seepy"  and  where 
the  surface  drainage  is  poor,  ash,  elm,  and  hickory  were  more  com- 
mon. The  originally  meagre  supply  of  humus  was  due  to  this 
forest  cover,  for  well  drained  timber  lands  accumulate  but  little 
vegetable  remains  below  the  immediate  surface  soil.  There  were 
formerly  many  boulders  of  various  size,  but  most  of  them  have 
been  removed  to  fence  lines  or  used  in  farm  buildings.  Small 
stones  are  usually  found  on  the  slight  elevations  and  slopes  near 
streams. 

With  the  exception  of  wood  lots,  practically  all  this  type  is 
cultivated.  Taking  the  type  as  a  whole,  the  average  yield  of  corn 
is  probably  less  than  40  bushels  certainly  not  much  above  this  esti- 
mate. On  many  farms  where  frequent  (?hanges  to  clover  have  been 
practiced  the  average  production  is  from  50  to  60  bushels  or  even 
more  in  favorable  seasons. 

The  average  yield  of  wheat  has  declined  during  the  last  20 
years.  Formerly  returns  of  from  25  to  30  bushels  were  frequently 
secured,  but  in  recent  years  from  15  to  20  bushels  are  more  com- 
monly reported.  This  decrease  is  doubtless  due  iu  part  to  causes 
not  attributable  to  the  soil,  but  this  type  seems  to  have  suffered  a 
greater  decline  than  other  soils  in  yields  of  this  grain. 

Oats  do  best  in  seasons  of  abundant  rainfall.  They  will  make 
a  good  growth  and  usually  stand  up  well.  In  1912  about  50 
bushels  per  acre  were  matured,  though  not  subseciuently  saved  in 
good  condition.  Oats  require  much  moisture  in  a  comparatively 
short  period.  The  heavier  phases  of  this  type  have  too  tight  a 
subsoil  to  admit  of  as  rapid  delivery  of  water  as  seems  necessary 
for  the  best  development  of  the  oat  plant,  except  in  seasons  of 
very  frequent  rains.  In  dry  seasons  the  crop  is  usually  poor  on 
the  heavier  phases  or  on  land  that  is  in  bad  condition  through  long 
tillage  to  corn. 

Timothy  does  well  on  this  type  and  the  quality  of  hay  is  better 
than  that  from  the  Clyde  soils.  This  is  also  true  with  respect  to 
com.  Clover  does  not,  in  most  years,  make  so  rapid  a  growth  or 
produce  so  much  hay  as  on  the  Clyde  silty  clay  loam.  Since  the 
surface  soil  is  so  generally  acid  it  is  somewhat  remarkable  that  so 
little  difficuHy  is  experienced  in  getting  a  stand  or  maintaining  it 
for  several  years.  In  most  cases  failure  to  secure  a  stand  may  be 
attributable  to  seasonal  conditions  or  improper  management. 
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Tomatoes,  potatoes,  and  garden  crops  are  successfully  grown 
on  this  silt  loam.  The  difference  in  yields,  other  conditions  being 
ecjual,  coincides  pretty  closely  with  observable  variations  in  the 
humus  content  of  the  soil  and  to  a  less  degree  in  the  character  or 
structure  of  the  subsoil.  This,  of  course,  is  true  regarding  all 
crops,  but  is  most  in  evidence  with  those  that  are  more  exacting 
in  their  reciuirements  than  corn  or  small  grains. 

The  origin  of  this  type  and  its  general  mineralogical  composi- 
tion, as  well  as  some  chemical  determinations,  are  discussed  in 
previous  chapters.  There  is  no  evidence  of  a  marked  deficiency  in 
the  mineral  elements  of  fertility.  Lime  is  needed  in  the  surface 
soil  to  correct  acidity  but  in  the  lower  subsoil  there  is  a  relatively 
large  (juantity  of  this  mineral.  To  the  deficiency  of  inorganic 
matter  is  due  the  lack  of  available  nitrates  so  often  indicated  in 
the  slow  growth  of  the  corn.  The  bad  physical  condition  of  the 
soil  is  also  caused  chiefly  by  the  low  content  of  humus.  The 
mechanical  composition,  is  highly  favorable  to  easy  and  effective 
tillage,  but  without  some  vegetable  matter  there  will  be  a  decided 
tendency  to  pack  after  rains,  and  to  remain  cold  and  wet  in  the 
spring  after  darker  soils  are  in  good  condition.  Whether  these 
undesirable  conditions  are  improved  by  applications  of  barnyard 
manure  or  by  a  return  to  the  soil  of  green  crops  is  a  matter  of 
farm  management.  The  effects  on  the  soil  are  essentially  the  same. 
In  most  cases,  however,  not  enough  vegetable  matter  is  put  back 
into  the  ground.  There  should  be  enough  to  givQ  the  soil  a  darker 
color  and  a  noticeable  increase  in  the  granulation,  or  '* crumb*' 
structure,  when  compared  with  the  ashy  gray  soil  of  fields  that 
have  long  been  subject  to  tillage  with  few  changes  to  grass.  Clover 
and  alfalfa  are  especially  beneficial  to  this  type.  Besides  adding 
available  nitrogen  the  deep  penetration  of  their  roots  and  their 
subsequent  decay  renders  the  subsoil  much  more  permeable  to  air 
and  water. 

Deep  plowing  should  be  practiced,  but  this  does  not  mean  that 
the  yellowish  silty  clay  of  the  subsurface  soil  should  be  turned  up, 
with  the  highly  probable  result  of  forming  clods  or  packing  to  a 
close  crust,  as  it  is  likely  to  do  under  the  usual  conditions  of  spring 
plowing.  The  depth  should  be  increased  as  the  effects  of  previous 
tillage  and  influence  of  the  humus  is  apparent.  Subsoiling  or  any 
process  that  renders  the  subsoil  more  permeable  to  air  will  give 
direct  and  lasting  benefit. 

While  not  practicable  to  loosen  up  or  otherwise  materially  alter 
the  structure  of  the  middle  subsoil  by  tillage,  its  physical  condi- 
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tion,  or  rather  its  influence  upon  the  moisture  content  of  the  entire 
soil  section,  may  be  changed  by  tile  drainage.  The  surface  drain- 
age of  all  the  type  is  good,  but  the  tight  subsoil,  as  previously 
stated,  is  too  retentive  of  moisture.  The  water  movement  both 
downward  and  laterally,  is  rather  slow.  Tile  drains  would  facili- 
tate this  movement,  thus  hastening  relief  after  heavy  rains.  In 
dry  periods  the  soil  moisture  would  be  increased  by  the  more  rapid 
circulation  of  the  air  through  the  subsoil,  because  there  is  consider- 
able condensation  of  moisture  upon  the  soil  grains  by  this  process. 
During  critical  periods  in  crop  development  such  increase  in  the 
total  amount  of  soil  water  may  prove  of  greatest  value.  This  is 
doubtless  the  chief  cause  of  corn  making  a  steadier  growth  in  dry 
weather  over  tile  drains.  In  a  number  of  instances  a  rather  incom- 
plete system  has  been  installed  and  the  results  are  very  apparent, 
and  the  owners  of  the  land  state  that  the  increased  returns  soon 
pay  for  the  improvement. 

All  the  heavier  phases  of  the  type,  regardless  of  local  elevation, 
need  tile  drainage  and  all  would  be  benefited  by  the  extension  of 
the  laterals  that  have  already  been  laid  in  the  adjoining  Clyde 
soils.  The  size  of  the  tile  and  the  distance  apart  of  the  lines  should 
be  governed  by  the  surface  configurations  of  the  fields  and  also  by 
the  character  of  the  subsoil.  Where  the  clay  is  especially  tight  and 
the  depth  to  the  brownish  sandy  clay  is  4  or  5  feet  ditches  a  few 
rods  apart  are  needed.  In  the  more  sandy  phase  and  where  the 
subsoil  is  more  porous  the  lines  need  not  be  close  together. 

With  the  improvement  suggested  above,  deeper  tillage  and  an 
increase  in  the  humus  supply  this  soil  would  prove  very  nearly  as 
valuable  for  corn  as  the  Clyde  soils,  while  its  adaptability  to  other 
stable  crops  would  be  enhanced  and  the  average  yields  less  depend- 
ent upon  seasonal  conditions. 

Miami  Loam. 

The  soil  of  the  Miami  loam  is  a  light  brownish  gray  silty  loam. 
In  many  instances,  as  on  the  tops  of  the  slight  elevations  that  are 
a  characteristic  feature  of  the  type,  the  soil  is  a  brown  sandy  loam 
On  the  hillsides  there  is  a  considerable  textural  variation,  but  silt 
and  fine  sand  are  the  chief  components,  there  being  but  a  small 
percentage  of  clay  and  seldom  any  coarse  sand.  The  organic  mat- 
ter content  is  everywhere  low,  and  therefore,  the  surface  when  dry 
has  a  grayish  color  but  not  so  light  a  shade  as  the  dry  surface  of 
the  Miami  silt  loam.  The  moist  soil  invariably  has  a  pronounced 
brownish   tint,    approaching   reddish   brown    on  gravelly   slopes. 
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There  is  usnally  a  little  gravel  scattered  through  the  soil  and  occa- 
sionally some  small  stones,  but  such  material  is  not  very  abundant 
except  upon  the  crests  of  some  of  the  mounds,  and  on  a  few  small 
spots  on  comparatively  level  ground. 

The  subsoil  from  10  to  15  inches  below  the  surface  to  a  depth 
of  three  or  four  feet  is  usually  a  brown  or  dull  reddish  brown  clay. 
It  is  rather  heavy  and  compact  and  these  qualities  would  be  more 
pronounced  were  it  not  for  the  coarse  angular  sand  and  small  bits 
of  gravel  that  it  contains.  This  coarse  material,  with  some  fine 
sand,  increases  the  porosity  and  imparts  a  degree  of  friability  that 
would  otherwise  be  lacking.  The  sand  and  gravel  usually  increases 
with  depth,  so  that  at  4  or  5  feet  the  material  is  a  clay  loam,  or  in 
many  instances  a  sandy  clay.  In  some  places  the  underlying 
stratum  is  comparatively  loose  gravel  and  the  total  thickness  of  soil 
and  clay  subsoil  may  not  exceed  4  or  5  feet,  but  such  conditions  are 
not  of  common  occurrence  and  are  usually  limited  to  areas  of  a 
few  acres.  The  clay  substratum  is  evidently  of  sufficient  thick- 
ness to  be  a  good  moisture  reservoir  and  the  capillary  movement  of 
the  soil  moisture  is  not  affected,  with  regard  to  average  crop  re- 
quirements, by  beds  of  gravel,  even  where  the  latter  are  known  to 
be  present  at  moderate  depths. 

This  type  is  the  prevalent  soil  in  the  rolling  to  moderately  hilly 
sections  of  the  uplands.  The  largest  tract  is  a  few  miles  southeast 
of  Whitest  own.  The  surface  consists  of  mounds  and  rather  nar- 
row ridges  quite  irregularly  disposed  and  of  unequal  height.  The 
local  relief,  that  is,  the  difference  in  elevation  in  any  20  or  40  aero 
field  is  usually  less  than  30  to  40  feet;  but  the  difference  in  eleva- 
tion of  the  higher  hills  near  the  railroad  and  the  scopes  near  Pish- 
back  Creek  is  much  greater.  All  the  land  is  tillable  and  very  little 
is  so  rolling  as  to  erode  seriously.  The  higher  ground  is  in  part 
giavelly  and  is  somewhat  stony.  The  lower  slopes  of  the  larger 
ridges  have  a  more  silty  soil  than  the  higher  ground,  but  the  varia- 
tion in  this  respect  is  not  of  great  importance  for  the  clay  or  sandy 
clay  subsoil  largely  determines  the  physical  conditions  with  regard 
to  drainage,  aeration,  and  average  moisture  content. 

The  areas  east  of  Jamestown  have  somewhat  similar  topogra- 
phy, but  most  of  this  land  is  less  gravelly  than  that  near  Whites- 
town  and  the  soil  varies  from  a  fine  sandy  loam  to  a  silt  loam. 

These  small  areas  are  most  numerous  in  the  western  and  south- 
western parts  of  the  county,  and  there  are  some  very  conspicuous 
elevations  a  few  miles  east  and  north  of  Lebanon  having  a  sandy 
phase  of  this  soil.     Those  in  the  northeastern  townships  have  but 
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slight  elevations  above  the  surrounding  land.  All  the  morainic 
hills  or  innumerable  small  elevations  occurring  throughout  the 
county  have  in  general  this  type  of  soil.  In  many  instances  the 
surface  soil,  even  to  the  crest  of  the  elevation,  is  a  silt  loam,  but 
as  a  rule  the  slightly  reddish  sandy  clay  subsoil  prevails,  insuring 
good  aeration  and  underdrainage.  The  mounds  and  ridges  when- 
ever of  suflBcient  size  have  been  indicated  on  the  map.  In  many 
such  cases  the  extent  of  the  fine  sandy  loam  is  exaggerated,  for  on 
the  flanks  of  the  mounds  there  is  frecjuently  a  whitish  silt  loam 
with  a  tight  silty  clay  subsoil  to  a  depth  of  2  to  3  feet.  This  close 
stiucUiiai  subsoil  imparts  to  these  places  about  the  same  physical 
properties  as  distinguish  the  **clay  spots''  in  the  Miami  silt  loam. 

These  knolls  and  ridges  are  favorite  sites  for  farm  buildings, 
it  is  notice-hie  that  apple  trees  on  such  locations  average  larger 
and  evidently  are  longer  lived  than  those  on  lower  grounds.  In 
some  measure  this  may  be  due  to  the  earlier  improvements  made 
compared  with  those  on  the  Miami  silt  loam,  but  the  soil  in  general 
is  well  adapted  to  the  apple.  This  tree  prefers  a  moderately  loamy 
or  friable  surface  soil  with  well  drained  clay  or  clay  loam  subsoil. 
The  air  drainage  in  orchards  on  the  morainic  hills  is  also  a  factor 
of  importance  in  the  average  productiveness  of  the  trees. 

In  the  areas  of  Miami  loam  embracing  the  rolling  to  moderately 
hilly  lands  along  the  creeks,  the  surface  features  have  been  deter- 
mined in  large  measure  by  erosion.  These  include  the  low  bluffs 
that  form  the  sides  of  the  valleys  of  Sugar  and  Eagle  creeks  and 
the  limited  areas  of  broken  ground  on  ravines  breaking  through 
these  bluffy  hills.  In  a  few  instances  elsewhere  short  steep  hill- 
sides form  a  considerable  part  of  the  fields  through  which  small 
drainage  lines  extend ;  but  with  these  exceptions  this  land  is  easily 
tilled  with  the  usual  farm  implements.  The  soil  on  the  crests  of 
the  broader  sides  approaches  the  Miami  silt  loam,  while  on  the 
steep  slopes  it  is  more  sandy  and  gravel  and  stones  are  usually 
numerous,  but  never  so  abundant  as  to  interfere  with  cultivation. 

As  a  rule  land  in  the  immediate  vicinity  of  the  ** bluff  lines" 
is  quite  broken.  In  some  instances,  however,  the  uplands  extend 
with  comparatively  little  relief  almost  to  the  crests  of  the  escarp- 
ments, such  topography  being  found  on  the  south  side  of  Sugar 
Creek,  west  of  Thorntown,  and  in  the  upper  curves  of  the  stream. 
Most  of  the  areas  on  the  southern  tributaries  of  Sugar  Creek  are 
rolling,  with  but  little  ground  too  rough  to  be  farmed. 

In  thf  vicinity  of  Zionsville  much  of  the  type  is  quite  hilly, 
and  farther  north  it  has  in  general  a  rather  mild  topography  and 
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the  boundary  between  the  loam  and  the  silt  loam  is  more  or  less 
arbitrary. 

The  average  yield  of  corn,  wheat  and  oats  on  the  Miami  loam 
is  somewhat  higher  than  that  on  the  Miami  silt  loam.  The  inher- 
ent fertility  with  regard  to  the  mineral  elements  may  be  a  little 
higher  than  that  of  the  silt  loam,  because  erosion  has  removed  the 
surface  materials,  which  may  be  assumed  to  have  lost  some  of  the 
valuable  elements  through  long  continued  leaching  and  weathering, 
and  brought  within  the  zone  commonly  occupied  by  plant  roots  the 
comparatively  unchanged  bowlder  clay  beneath,  for  the  latter  is 
undoubtedly  rich  in  the  mineral  elements,  consisting  as  it  does  of 
a  heterogeneous  mixture  of  rock  debris.  Throughout  most  of  the 
type  free  lime  is  found  in  the  lower  subsoil.  The  physical  condi- 
tion of  the  soil  and  subsoil  insures  good  drainage  and  aeration. 
The  pronounced  brownish  tints  usually  prevailing  and  the  rare 
occurrence  of  mottling  are  due  to  the  relatively  free  circulation 
of  air  and  good  capillarity  that  exist  throughout  the  entire  soil 
section.  As  stated  elsewhere,  the  underlying  glacial  material  is 
a  reservoir  of  soil  moisture  and  in  this  type  the  capillary  con- 
nection between  this  substratum  and  the  surface  soil  leaves  little 
to  be  desired.  There  are  many  variations  in  this  respect,  but  as 
a  rule  the  reddish  brown  sandy  clay  subsoil,  or  layer  between  the 
depths  of  10  to  36  inches,  has  good  capillarity  and  is  seldom  so 
compact  as  to  prevent  a  comparatively  free  downward  movement 
of  excess  water  in  wet  seasons. 

Crops  on  this  soil  do  not  suffer  so  much  from  seasonal  extremes 
as  on  the  heavier  Miami  silt  loam.  The  average  yields  of  corn, 
wheat,  and  oats  are  somewhat  higher  than  on  the  silty  phases. 
This  statement,  of  course,  does  not  apply  to  those  places  where 
surface  wash  has  been  permitted  to  remove  much  of  the  surface 
soil  and  the  sandy  clay  thus  exposed  has  not  been  loosened  by  deep 
plowing  and  organic  matter  worked  into  it.  But  even  badly  eroded 
hillsides  soon  respond  to  the  treatment  suggested  and  prove  quite 
as  productive  as  other  parts  of  the  field. 

Clover  and  bluegrass  find  this  a  congenial  type,  owing  in  part 
to  lack  of  acidity  in  the  soil  and  the  presence  of  lime  at  such  com- 
paratively shallow-  depths  in  the  subsoil.  The  yields,  however,  are 
not  generally  so  great  as  on  the  Clyde  soils.  Timothy  does  best 
on  the  lightest  colored  or  more  silty  phases  of  the  soil.  The  quality 
of  all  these  crops  is  good,  there  being  no  tendency  toward  slow 
maturity  of  grain  or  coarseness  of  fiber  in  straw  and  grass  that  is 
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observable  in  soils  with  high  organic  matter  content  and  a  ten- 
dency to  be  wet. 

In  common  with  all  the  upland  soils,  this  one  is  deficient  in 
humus.  The  suggestions  concerning  the  need  of  more  vegetable 
matter  in  the  silt  loam  apply  equally  well  to  both  phases  of  this 
type. 

On  account  of  the  former  abundance  of  hard  maple  and  black 
walnut,  this  type  is  popularly  termed  *^ sugar  tree  land."  Prac- 
tically all  of  it  has  long  since  been  cleared  and  is  now  in  cultiva- 
tion. It  is  held  in  high  esteem  by  farmers,  chiefly  because  it  is 
less  susceptible  to  either  wet  or  dry  weather  than  the  heavier  soils, 
and  in  less  measure  by  the  easy  tillage  of  its  somewhat  sandy  sur- 
face soil.  The  areas  mapped  as  Miami  loam  include  only  the  more 
pronounced  development  of  the  type,  phases  of  the  silty  soil  ap- 
proaching this  loam  but  not  distinctly  characteristic  of  it  having 
usually  been  referred  to  as  the  Miami  silt  loam. 

Montgomery  Silt  Loam. 

In  some  places  in  the  extreme  western  part  of  Boone  County 
the  silt  deposit  is  deeper  and  of  slightly  different  appearance  from 
that  which  the  Miami  silt  loam  represents.  The  change  as  one 
travels  from  Lebanon  to  Crawfordsville  is  so  gradual  and  local 
variations  according  to  topography  so  frequent  that  the  transition 
is  hardly  noticeable.  While  the  upland  silt  loams  of  the  eastern 
and  central  parts  of  Boone  are  sufficiently  different  from  those  of 
the  central  part  of  Montgomery  County  to  warrant  separation,  any 
line  of  distinction  drawn  between  them  must  necessarily  be  more 
or  less  arbitrary.  As  a  rule  the  pronounced  grayish  color  of  the 
Miami  silt  loam  is  not  so  noticeable  in  the  Montgomery  type.  The 
latter  is  usually  a  light  brown,  or  gi*ayish  brown  silt  loam  to  a 
depth  of  10  or  15  inches.  There  is  frequently  considerable  fine 
sand  present  and  gravel  and  small  stones  very  commonly  occur  on 
all  the  rolling  areas.  The  subsoil  is  a  brown  silty  clay  loam  to 
depth  of  30  or  34  inches.  Below  this  is  encountered  the  glacial 
till  similar  to  the  subsoil  of  the  Miami  silt  loam.  It  thus  averages 
a  little  deeper  than  the  subsoil  of  most  of  the  Miami,  but  the  ten- 
dency toward  imperviousness,  or  tightness,  that  characterizes  much 
of  the  deeper  phases  of  the  latter  is  not  usually  apparent.  In  this 
respect  the  type  resembles  the  Miami  loam,  although  the  underly- 
ing glacial  material  is  deeper. 

The  limited  areas  outlined  in  the  western  part  of  the  county 
are  essentially  transitions  between  the  Miami  soils  and  the  Mont- 
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gomery  silt  loam  which  a  few  miles  farther  west  is  more  charac- 
teristically developed.  These  areas  in  general  resemble  the  better 
drained  bodies  of  the  Miami  silt  loam  and  have  practically  the 
same  agricultural  value  along  the  line  of  contact,  but  the  agricul- 
tural value  increases  toward  the  west  bordering  Montgomery 
County. 

Pox  Silt  Loam. 

The  surface  soil  of  the  Pox  silt  loam  to  a  depth  of  about  12 
inches  consists  of  gray  or  grayish  brown  silt  loam.  Upon  drying 
out  it  has  a  grayish  cast.  When  wet  the  brownish  color  is  pro- 
nounced. Silt  is  the  chief  constituent,  but  there  is  enough  fine 
sand  present  to  render  the  material  quite  friable.  Coarse  sand  is 
almost  entirely  lacking,  except  along  the  margins  of  the  terraces 
and  upon  the  occasional  slight  elevations  that  occur  in  the  larger 
areas  of  the  type.  In  such  places  the  surface  soil  may  be  a  fine 
sandy  loam,  with  more  or  less  gravel  and  some  small  stones,  but 
not  enough  to  interfere  with  cultivation.  Beginning  at  about  12 
inches  the  subsoil  is  a  stiff,  firm,  brownish  silty  clay,  not  nearly  so 
friable  as  the  surface  soil.  Between  the  depths  of  15  to  30  inches 
the  subsoil  is  generally  a  clay,  with  enough  coarse  and  medium 
sand  to  give  a  moist  hand  sample  a  most  decidedly  gritty  feel. 
If  dry  the  material  is  coarsely  granular,  checking  into  blocky  frag- 
ments on  exposure  to  the  atmosphere.  Vertical  exposures,  as  in 
gravel  pits,  usually  show  this  middle  zone  to  be  a  reddish  brown, 
crumbly  clay,  frequently  mottled  with  dark  chocolate  brown  iron 
stains.  In  the  lower  portion  pebbles  are  generally  quite  abundant 
and  at  25  to  36  inches  there  is  such  a  rapid  increase  in  the  propor- 
tion of  coarse  sand  and  gravel  that  it  is  difficult  to  penetrate  below 
30  inches  with  a  soil  auger.  The  basal  part  of  the  3-foot  soil  sec- 
tion is  often  a  clayey  gravel  or  very  gravelly  clay,  while  at  a  some- 
what greater  depth,  usually  less  than  5  feet  from  the  surface  rela- 
tively clean  gravel  or  sand  is  found  extending  to  an  unknown 
depth.  In  general  a  representative  section  of  this  type  consists  of 
about  one  foot  of  grayish  silty  loam  resting  upon  a  reddish  brown 
clay  or  a  very  heavy  silty  clay  loam  that  in  many  places  is  under- 
lain by  a  deep  bed  of  gravel. 

This  type  is  found  on  the  comparatively  level  terraces  or  high 
second  bottoms  of  Sugar  and  Eagle  creeks.  The  elevation  above 
the  first  bottoms  ranges  from  20  to  50  feet. 

Usually  in  depressions  in  the  surface  of  the  terraces  the  soil 
is  very  similar  to  that  of  the  higher  ground  surrounding  them. 
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for  the  gravelly  substratum  induces  such  thorough  underdrainage 
that  no  semi-swampy  condition  ever  existed.  In  some  places,  how- 
ever, wdiere  there  w^ere  formerly  shallow  ponds  a  black  soil  with  a 
high  content  of  organic  matter  has  been  developed.  Several  small 
areas  of  this  kind  are  found  on  the  terrace  northwest  of  Thorn- 
town.  In  such  areas  there  is  enough  coarse  sand  in  the  soil  to  be 
easil  observable,  and  pebbles  are  usually  abundant.  It  is  more 
crumbly  than  the  lighter  colored  soil  adjoining  and  may  be  reduced 
to  a  deep,  mellow  seedbed  with  less  labor  than  is  generally  neces- 
sary on  the  black  soils  of  the  uplands.  In  a  few  places  a  ** gummy'' 
clay  stratum  is  found  just  below  the  plow  line,  but  such  conditions 
are  not  commonly  found.  The  subsoil  is  a  dark  colored  clay  or  a 
clay  loam  free  from  the  mottling  usually  observable  in  the  subsoil 
of  types  of  similar  origin.  At  a  depth  of  about  40  inches  reddish 
blown  gravelly  material  is  generally  found.  This  doubtless  favors 
good  underdrainage,  but  the  close  structure  of  the  stratum  between 
20  and  30  inches  necessitates  artificial  drainage  in  some  places. 

Practically  all  of  this  type  is  cultivated,  a  very  small  propor- 
tion being  timbered.  The  soil  yields  easily  to  tillage,  and,  on 
ae:ount  of  the  slightly  higher  percentage  of  very  flne  sand,  is  less 
inclined  to  pack  than  the  Miami  silt  loam.  Except  in  the  depres- 
sions, the  humus  content,  even  of  virgin  soil,  is  low,  due  in  large 
measure  to  almost  continuous  cropping  to  grain. 

The  substratum  of  gravel  insures  thorough  drainage  and  aera- 
tion. The  terrace  lands  mav  be  cultivated  sooner  after  heavv 
rains  than  the  upland  silt  loams.  For  the  same  cause  crops  show 
the  effects  of  continued  dry  weather,  especially  near  the  outer  mar- 
gins of  the  terraces  and  on  some  of  the  gravelly  knolls.  The 
stratum  of  heavy  material  over  the  gravel  is  essentially  the  moist- 
ure reservoir,  and  in  normal  seasons  most  of  the  type  maintains  a 
good  moisture  content  except  in  places  where  loose  gravel  is  found 
at  3  to  4  feet  from  the  surface. 

The  largest  bodies  of  this  type  are  found  on  the  north  side  of 
Sugar  Oreek  near  Thorntown.  The  elevation  of  the  southern  edge 
of  the  terrace  is  from  20  to  40  feet  above  the  creek  bottoms.  In 
most  places  the  elevation  very  gradually  increases  toward  the  north 
and  the  comparatively  level  surface  of  these  areas  merges  almost 
imperceptibly  into  the  undulating  Miami  silt  loam  along  the  some- 
what arbitrary  line  on  the  map  that  indicates  the  approximate 
boundary  between  the  tw^o  types.  The  areas  on  the  south  side  of 
the  creek  are  better  defined  topographically.  The  soil  of  the  small 
bodies  of  Pox  silt  loam  in  general  is  more  sandy  than  that  in  the 
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larger  areas,  and  a  relatively  greater  proportion  of  the  surface 
consists  of  steep  slopes  with  more  or  less  exposure  of  the  under- 
lying clay  or  gravel.  The  small  areas  near  Zionsville  have  in  gen- 
eral so  much  local  relief  that  the  original  silty  covering  has  been 
largely  reduced  by  erosion  to  a  fine  sandy  loam  or  shallow  silty 
loam.  A  considerable  part  of  each  area  is  underlain  by  gravel  and 
is  somewhat  susceptible  to  drought. 

The  average  crop  yields  on  all  the  heavier  phases  of  this  type 
are  about  the  same  as  on  the  Miami  silt  loam,  except  such  varia- 
tions in  wet  seasons  as  would  be  expected  on  account  of  the  some- 
what better  drainage  the  terrace  land  enjoys.  The  interior  por- 
tions of  some  of  the  larger  bodies,  however,  would  be  benefitted  by 
tile  drainage,  although  the  absolute  need  of  such  improvement  is 
limited  to  occasional  flat  spots  having  exceptionally  light-colored 
soil.  The  latter  are  usually  acid  but  elsewhere  the  soils  are  gen- 
erally free  from  such  trouble. 

In  the  vicinity  of  Thorntown  farms  that  consist  largely  of  this 
type  are  now  valued  at  from  $150  to  $200  an  acre.  The  convenience 
of  tillage  the  level  surface  affords  and  the  generally  recognized 
adaptability  of  the  type  to  endure  seasonal  extremes,  as  well  as 
the  desirability  of  location,  have  much  to  do  with  this  high  valua- 
tion. The  smaller  areas  are  usually  considered  about  equal  to  the 
Miami  loam  and  are  locally  rated  at  about  the  same  price. 

Fox  Sandy  Loam. 

On  all  the  larger  creeks  small  areas  of  second  bottom  land  are 
found.  In  most  instances  they  are  fairly  well  defined  terraces  of 
moderate  elevation,  usually  less  than  20  feet  above  the  overflow 
land.  While  most  of  the  surface  rises  to  about  the  same  level,  it 
is  generally  more  or  less  uneven  and  no  very  well  defined  separa- 
tion may  be  made  between  it  and  the  adjoining  upland  slopes,  ex- 
cept that  the  latter  rise,  at  some  distance  back  from  the  creek,  to 
a  greater  altitude.  The  approximate  extent  of  a  number  of  these 
rather  illy  defined  terraces  has  been  indicated  upon  the  map  and 
the  soil  classified  as  Pox  sandy  loam. 

The  basic  material  of  the  areas  near  Zionsville  is  stratified  sand 
and  gravel,  or  at  least  gravelly  material.  The  original  capping  of 
silt  or  silty  loam  has  suffered  much  erosion  on  account  of  the  uneven 
surface  and  the  relatively  larger  extent  of  slope  the  outward  mar- 
gins of  the  individual  areas  usually  present.  On  such  uneven 
ground  the  soil  is  quite  variable,  ranging  from  a  gravelly  sandy 
loam,  too  loose  and  open  to  be  of  much  agricultural  value,  to  brown 
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fine  sandy  loam  having  a  depth  of  about  6  to  12  inches.  The  sub- 
soil is  a  brown  or  faintly  reddish  brown  clay  that  is  very  similar 
to  Miami  loam.  On  the  nearly  level  portions  the  soil  is  usually  a 
silty  loam  with  sufficient  depth  of  silty  clay  substratum  to  have 
good  moisture  holding  properties.  The  surface  is  generally 
gravelly  with  a  good  many  small  stones  on  the  more  broken  ground. 
Exposures  of  the  underlying  gravel  are  generally  numerous. 

The  small  areas  on  Sugar  Creek  and  its  tributaries  have  gen- 
erally a  brown  silty  or  fine  sandy  soil,  with  a  relatively  heavy  sub- 
soil. 

With  such  diversity  in  soil  texture  and  structure  no  statements 
relative  to  actual  agricultural  value  are  applicable  to  the  type  as 
a  whole  or  even  to  the  different  parts  of  the  same  area.  Nearly 
all  is  regularly  cultivated,  and,  except  in  unusually  dry  seasons, 
the  crop  yields  on  the  most  of  this  ground  are  very  satisfactory. 
On  nearly  all  of  it  clover  does  well  and  blue  grass  makes  a  good 
growth,  but  of  course  does  not  remain  green  so  long  in  summer  as 
on  the  soil  capable  of  holding  moisture  better. 

Genesee  Sandy  Loam. 

A  considerable  portion  of  the  first  bottom  land  on  the  lower 
course  of  Eagle  and  Sugar  creeks  consists  of  rather  coarse-textured 
material,  ranging  from  a  brown  loamy  sand  to  a  moderately  heavy 
sandy  loam.  The  latter  represents  the  more  common  development, 
for  drifts  of  loose  sand  occur  for  the  most  part  only  in  the  channel, 
and  very  light  sandy  soils  are  seldom  found  except  on  the  imme- 
diate banks  and  the  inner  sides  of  short  curves.  Most  of  the  areas 
mapped  as  Genesee  sandy  loam  have  a  surface  soil  in  which  sand 
of  various  grades  is  the  chief  component,  but  there  is  usually 
enough  silt  and  clay  to  give  more  or  less  coherency  and  favorably 
affect  the  moisture  holding  properties.  There  is  usually  but  little 
humus,  except  in  depressions.  The  characteristic  color  is  a  brown 
suggestive  of  iron  stained  particles  but  slightly  affected  by  organic 
matter.     In  most  instances  there  are  but  few  stones  or  pebbles. 

The  subsoil  is  exceedingly  variable  in  texture.  It  ranges  from 
a  stiff  sandy  loam  of  brown  color  or  slightly  mottled  with  rusty 
iron  stains  to  a  light  brown  sand  that  a  few  feet  below  the  surface 
may  be  loose  and  coarse. 

The  substratum  in  most  places  is  sand  and  gravel.  The  water 
table  fluctuates  with  the  rise  and  fall  of  the  stream,  but  it  seems 
that  it  usually  stands  well  up  toward  the  bottom  of  the  3-foot  soil 
section.     For  this  reason,  most  of  the  type  maintains  a  fair  degree 
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of  moisture,  except  in  unusually  dry  seasons.  In  normal  seasons 
and  during  usual  stages  of  the  streams  corn  does  well  and  other 
crops  make  very  satisfactory  yields.  Nearly  all  the  type  is  subject 
to  overflow,  but  the  inundations  seldom  last  more  than  a  few  hours. 
The  fertility  of  this  rather  coarse  open  soil  is  thus  freciuently 
renewed,  which  accounts  in  large  measure  for  the  excellent  returns 
almost  invariably  secured  on  some  low  lying  and  very  sandy  phases 
of  the  type.  Much  of  this  type  is  well  adapted  to  melons,  sweet 
potatoes,  and  other  crops  re(| airing  a  light  soil. 

The  color  in  what  may  be  considered  the  typical  development 
of  this  soil,  is  a  pronounced  brown,  suggestive  of  a  dull  shade  of 
ochre  rather  than  the  dark  brown  coloration  usually  associated  wdth 
soils  in  which  there  is  more  or  less  humus.  In  this  type  there  is 
a  noticeable  lack  of  organic  matter,  the  surface  soil  differing 
slightly  in  this  respect  from  the  subsoil.  This  observable  deficiency 
in  humus  and  the  brown  color,  which  is  undoubtedly  due  to  a 
rather  high  degree  of  oxidation  of  the  iron  content  and  uniform 
distribution  of  this  ferruginous  material  throughout  the  soil  mass, 
differentiating  this  soil  from  the  Genesee  loam.  The  distinction 
is  easily  apparent  when  the  average  material  of  the  Genesee  silt 
loam  is  compared  with  a  sample  of  the  Genesee  loam. 

Genejsee  8tlt  Loam. 

The  Genesee  silt  loam  consists  of  a  brown  silty  loam  to  a  depth 
of  8  to  12  inches.  The  proportion  of  fine  sand  is  usually  so  high 
that  the  surface  is  very  friable  and  has  in  general  the  properties 
somewhat  characteristic  of  a  fine  sandy  loam,  rather  than  those  of 
a  heavier  soil.  It  yields  easily  to  tillage  and  only  in  the  very 
heaviest  phases  becomes  cloddy  or  is  inclined  to  pack  after  rains. 
The  subsoil  is  a  light-brown  silt  loam,  being  a  little  heavier  in  tex- 
ture and  more  compact  than  the  surface  foot,  but  it  is  not  difficult 
to  penetrate  with  a  soil  auger.  As  a  rule  it  has  a  texture  and 
structure  highly  favorable  to  the  maintenance  of  good  moisture 
conditions.  Except  in  local  depressions  or  in  the  occasional  sandy 
mounds,  saturation  or  extreme  dryness  seldom  occurs.  This  is  due 
to  the  average  elevation,  w-hich  ranges  from  a  few  feet  to  as  much 
as  10  to  15  feet  above  the  adjacent  porticm  of  the  stream  channel, 
and  is  also  favored  by  the  presence  of  a  rather  coarae  sandy  sub- 
stratum that  is  fre(|uently  reached  with  a  40-inch  soil  auger. 

This  type  is  of  alluvial  origin  and  is  found  along  Sugar  and 
Eagle  creeks  and  their  larger  tributaries. 
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The  surface  is  generally  free  from  stones  and  gravel  and  there 
are  comparatively  few  abandoned  channels  or  deep  depressions  of 
any  sort.  The  slight  mound-like  elevations  found  in  some  of  the 
larger  areas  are  more  sandy  than  the  lower  ground.  The  imme- 
diate banks  of  the  streams  and  lines  of  ** cut-off''  for  the  current 
during  floods  are  also  (juite  sandy  and  in  places  gravelly. 

The  water  table  is  not  generally  more  than  a  few  feet  below  the 
surface,  so  that  the  moisture  content  seldom  falls  below  that  neces- 
sary for  a  growing  crop.  Exceptions  to  this  occur  along  the  chan- 
nel where  coarse  sand  may  be  found  a  little  below  the  surface,  or  in 
spots  in  the  interior  of  the  fields  where  the  structure  is  similar,  but 
these  are  limited  to  a  very  small  proportion  of  the  total  area  any- 
where. The  equitable  water  supply  is  doubtless  the  chief  factor 
in  the  excellent  average  yields  of  grain  and  grass. 

Practically  all  of  this  type  is  now  cultivated.  Clover,  timothy, 
and  bluegrass  do  especially  well  on  this  land,  but  as  a  rule  it  is 
so  generally  devoted  to  grain  that  alternates  with  grass  or  clover 
are  not  frequently  made.  It  is  quite  apparent,  however,  that  some 
of  the  higher  lying  areas  are  in  need  of  more  frequent  change  to 
crops  that  tend  to  increase  instead  of  diminishing  the  organic  mat- 
ter. On  one  rather  heavy  phase  of  this  type  near  Thorntown 
yields  of  80  to  90  bushels  of  corn  have  been  secured,  but  the  ground 
has  ])een  fretjuently  manured  and  otherwise  well  cared  for. 

Oats  do  not  generally  grow  so  rank  as  on  the  Clyde  soils.  Rye 
and  wheat  do  better  than  on  the  average  upland  soil.  Returns  of 
from  30  to  40  bushels  of  the  latter  having  been  reported  in  favor- 
able seasons. 

Notwithstanding  its  deficiency  in  humus,  the  type  has  a  high 
value  as  a  corn  soil.  The  short  inundations  to  which  much  of  it  is 
subjected  almost  every  year  and  the  rare  overflows  that  sometimes 
extend  over  all  but  the  highest  parts  deposit  much  fine  material, 
and  the  fertility  is  thus  renewed  to  an  extent  that  compensates  for 
the  temporary  loss  sustained  when  floods  come,  as  they  sometimes 
do,  in  the  growing  season. 

The  higher  lying  portions  of  this  alluvium  are  well  adapted  to 
alfalfa.  The  short  overflows  are  not  liable  to  cause  much  injury 
except  in  the  quantity  of  weed  and  bluegrass  seed  thus  scattered  on 
the  land. 

Genesee  Loam. 

The  Genesee  loam  embraces  those  black  alluvial  soils  found 
along  the  smaller  streams  and  in  some  of  the  widest  parts  of  the 
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valleys  of  the  larger  streams.  In  the  former  locations  the  surface 
soil  is  usually  a  dark-brown  or  dark-drab  silty  loam  with  enough 
sand  to  render  it  rather  friable  and  loamy.  Where  it  approaches 
in  texture  a  clay  loam  the  surface  is  crumbly  and  the  subsoil 
usually  less  compact  than  that  of  the  other  black  lands.  The  or- 
ganic matter  content  is  moderately  high  and  effects  the  color  to  a 
depth  of  15  to  18  inches. 

The  subsoil  is  a  clay  or  clay  loam  and  ranges  in  color  from  gray, 
mottled  with  yellow  or  yellowish  brown,  to  dark  brown  or  drab, 
with  many  rusty-brown  iron  stains  in  the  lower  portion.  In  the 
lower  part  of  the  3-foot  section  there  is  considerable  coarse  sand 
and  fine  gravel.  The  lighter  tints  indicate  poor  aeration  and  a 
rather  high  average  level  of  the  water  table.  On  the  other  hand, 
the  darker  colors  are  found  where  the  natural  drainage  is  better, 
a  condition  usually  prevailing  in  most  of  the  type.  It  is  a  little 
more  compact  than  the  surface  soil  but  seldom  ** gummy''  or  con- 
taining a  semi-impervious  layer.  It  is  generally  so  open  in  struc- 
ture that  it  admits  of  comparatively  good  underdrainage  and  aera- 
tion. The  exceptions  to  this  are  generally  confined  to  low  places 
where  the  average  level  of  the  ground  water  is  close  to  the  surface. 

The  Genesee  loam  on  Sugar  Creek  generally  occurs  on  the  outer 
margin  of  the  wider  parts  of  the  flood  plain,  where  there  is  little 
sedimentation,  except  from  the  back  water  of  the  highest  floods. 
Since  the  burden  of  these  is  mostly  silt  and  clay  particles,  compara- 
tively heavy  soils  have  been  developed.  At  the  foot  of  some  of 
the  hillsides  narrow  strips  of  muck  are  often  found,  due  to  seepage 
from  the  higher  ground.  In  some  of  these  places  the  subsoil  con- 
tains so  much  bog  iron  that  it  is  very  yellow  and  sticky.  Near  the 
stream  channel  the  texture  is  coarser  and  there  is  less  organic  mat- 
ter in  the  surface  soil. 

This  soil  has  a  high  degree  of  fertility  and  possibly  is  as  nearly 
inexhaustible  with  regard  to  the  element  of  mineral  plant  food  as 
any  soil  can  be,  but  the  organic  matter  content  in  some  of  the 
higher  lying  areas  is  decreasing.  The  soil  is  slowly  assuming  a 
higher  color  and  the  physical  conditions  are  possibly  less  satisfac- 
tory than  when  the  land  was  cleared.  Such  ground  would  be 
benefited  by  more  frequent  change  to  clover  or  to  pasturage  grasses. 
Lower  ground  subject  to  more  frequent  inundations  in  thus  reju- 
venated, but  well  drained  higher  valley  lands  will  in  time  at  least 
show  the  eifects  of  almost  continuous  cropping  to  corn. 

The  yields  of  com  on  this  type  are  frequently  as  high  as  80  to 
90  bushels  per  acre.     Wheat  usually  gives  better  returns  than  on 
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the  Miami  silt  loam,  but  the  possibility  of  injury  by  flood  is,  of 
course,  a  serious  menace.  On  the  highest  location,  where  floods  of 
a  few  hours  duration  seldom  occur,  alfalfa  would  do  well,  the  fer- 
tility of  the  soil  and  the  permanency  of  the  water  supply  being 
especially  favorable  to  this  crop. 

Muck. 

In  soil  classification  Muck  is  a  term  applied  to  those  deposits 
consisting  chiefly  of  vegetable  remains  where  the  decomposition 
occurred  in  part  under  water  or  at  least  under  conditions  of  almost 
constant  saturation.  The  earlier  stage  of  the  process  usually  forms 
peat,  a  brown,  fibrous  mass,  in  which  the  plant  tissues  are  still 
discernible,  but  further  change,  with  more  or  less  exposure  to 
atmospheric  agencies,  generally  gives  a  very  black,  finely  divided 
carbonaceous  material,  loose  and  porous  when  dry  and  very  soft 
and  spongy  if  wet.  All  these  cumulative  deposits  are  in  a  later 
stage  of  decomposition  and  many  of  them  have  so  far  changed 
under  the  influence  of  artificial  drainage  and  admixture  of  silt  and 
clay  from  adjoining  cultivated  land  that  they  are  now  essentially 
a  soil,  with  an  abnormally  high  content  of  organic  matter.  This 
is  frequently  the  case  in  the  lowest  portions  of  the  Clyde  silty  clay 
loam. 

The  muck  areas  indicated  on  the  map  are  as  yet  true  muck. 
From  a  depth  of  about  4  inches  to  a  foot  or  more  the  material  is 
black,  finely  divided  plant  tissue  with  comparatively  little  earthly 
material.  In  artificially  drained  and  well  cultivated  fields  the  sur- 
face is  loose  and  offers  but  little  resistance  to  any  implement.  Its 
general  physical  properties  are  indicated  by  the  local  name 
*' chaffy"  land,  but  it  is  in  too  fine  a  state  of  division  to  render  this 
term  correctly  applicable. 

In  the  smaller  areas  the  muck  is  usually  but  a  few  inches  deey 
and  as  a  rule  more  or  less  earthy  material  is  mixed  with  it.  Tho 
upper  subsoil  is  generally  a  black,  granular  clay  or  silty  clay  loam, 
grading  with  increase  of  depth  to  a  yellow  or  mottled  yellowish  and 
gray  clay.  In  many  cases  the  subsoil  is  identical  with  that  of  the 
Clyde  silty  clay  loam. 

In  the  larger  areas  along  the  Bel  River  ditches  the  muck  has 
a  depth  of  from  10  to  20  inches,  the  lower  part  of  which  is  often 
quite  compact  and  invariably  contains  much  moisture.  Beneath 
the  vegetable  material  is  often  found  a  close,  heavy  dark-drab  clay, 
in  many  instances  so  sticky  and  gummy  as  to  be  very  difficult  to 
penetrate  with  a  spade.     This  layer  is  not  usually  more  than  a  foot 
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or  so  thick,  but  changes  at  a  depth  of  15  to  20  inches  to  a  brown 
marly  clay  that  at  86  inches  is  a  light  gray  marl,  with  many  small 
shells.  In  this  material  the  iime  carbonate  may  be  so  high  that  it 
is  rather  friable  and  chalky.  Four  or  five  feet  below  the  surface 
there  is  generally  a  clay.  In  no  instance  was  this  substratum 
found  to  be  sand  or  gravel. 

Practically  all  of  this  type,  which  is  locally  termed  **chatfy" 
soil,  is  now  drained  and  in  cultivation.  Bluegrass  and  timothy 
make  a  rank  growth,  but  the  ciuality  of  the  hay  is  not  so  good  as 
that  made  from  grass  on  normal  soils.  On  all  this  type  corn  fails 
to  thrive  so  well  as  on  the  Clyde  silty  clay  loam.  The  plants  when 
from  2  to  3  feet  high  are  very  liable  to  turn  yellow,  the  lower  leaves 
being  affected  first.  The  stalk  ceases  to  grow  and  even  if  it  does 
not  die,  it  fails  to  mature  any  grain.  The  extremity  of  the  roots 
die  and  in  manv  instances  are  shriveled  and  brow^n  nearlv  to  the 
base  of  the  stalk.  This  trouble,  common  to  many  muck  and  peat 
soils  throughout  northern  Indiana,  may  be  remedied  by  the  appli- 
cation of  potash.  From  100  to  200  pounds  of  muriate  of  potash 
per  acre  should  be  used.  It  is  better  to  distribute  the  potash  over 
surface,  or,  at  least  to  drill  in  the  hill.  This  soil  is  also  improved 
for  corn  by  applying  several  loads  of  manure  per  acre.  It  is  prob- 
able that  the  manure  introduces  bacteria  that  are  necessary  to  the 
grow-th  of  corn  but  are  not  present  in  the  muck.  The  latter  is 
generally  acid,  as  indicated  by  the  litmus  paper  test. 

The  Muck  soils  will  improve  in  physical  character  and  lose  the 
'^chaffiness"  with  continued  cultivation.  The  black  carbonaceous 
subsoil  will  yield  to  atmospheric  agencies  wherever  drained  and 
gradually  assume  a  granular  structure  similar  to  that  of  the  other 
black  soils.  In  the  management  of  this  soil  deep  plowing  of  those 
areas  where  the  mucky  material  is  but  a  few  inches  deep  will  hasten 
the  process,  rendering  the  soil  more  firm  and  of  better  texture. 
Whenever  practicable  it  should  be  done  in  the  fall  so  that  the  stiff 
gummy  clay  may  be  frozen  and  thawed  as  many  times  as  possible. 
This  will  render  it  less  troublesome  to  cultivate  later. 

The  deeper  Muck  is  easily  cultivated  and  by  the  use  of  potash 
or  stable  manure  the  production  of  corn  should  be  attended  with 
little  chance  of  failure.  Yields  of  70  to  80  bushels  have  been 
secured  und(»r  favorable  conditions  or  when  the  soil  was  more  or 
less  loamy.  The  (piality  of  corn  is  invariably  improved  by  the 
potash,  but  it  is  not  generally  so  good  as  that  on  a  normal  soil. 

Some  of  the  tracts  near  the  large  ditches  could  be  utilized  ad- 
vantageously for  truck,  such  as  onions,  cabbage  and  celery.     It 
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also  seems  possible  that  a  limited  acreage  eonld  be  thus  used  and 
profitably  irrigated  by  means  of  pumps. 

Meadow. 

This  type  embraces  those  narrow  strips  of  alluvium  on  tho 
small  branches  and  upper  courses  of  several  of  the  creeks.  The 
conditions  of  deposition  prevent  the  development  of  any  well 
defined  type.  As  a  rule  most  of  the  material  is  rather  fine  tex- 
tured, varying  from  a  silty  loam  to  a  fine  sandy  loam,  and  generally 
there  is  but  little  coarse  sand  or  gravel,  except  near  the  channel  of 
the  stream.  The  surface  in  most  places  is  more  or  less  uneven  and 
in  the  wuder  development  low,  seepy  spots  frecjuently  occur  on  the 
margin.  There  is  usually  a  low,  bluff-like  bank  on  one  or  both 
sides  of  the  Meadow  w^here  the  stream  is  a  short  tributary  of  one 
of  the  larger  creeks.  On  the  heads  of  small  branches  this  topo- 
graphic feature  is  lacking  and  the  distinction  betw-een  this  type 
and  the  Clyde  silty  clay  loam  is  not  well  defined.  In  nearly  all 
cases  the  width  of  the  alluvium  on  the  small  drainage  lines  is  con- 
siderably exaggerated  upon  the  map. 

Practically  all  of  this  type  has  been  cleared  of  the  original 
timber,  wiioUy  or  in  part,  so  that  it  is  now  mostly  set  to  blue  grass. 
Some  of  the  widest  portions  of  these  little  valleys  are  cultivated, 
the  soil  usually  being  a  very  fertile,  dark  colored  fine  sandy  loam, 
but  crops  are  liable  to  injury  by  overflows. 

SUMMARY. 

Boone  County  is  located  in  the  central  part  of  Indiana  and  has 
an  area  of  420  sciuare  miles.  The  surface  is  undulating,  becoming 
more  rolling  and  hilly  along  the  larger  streams.  There  is  very 
little  land  unsuitable  for  tillage  and  practically  all  is  included  in 
well  improved  farms.  The  public  roads  are  excellent,  and  several 
steam  and  electric  lines  afford  most  convenient  transportation  facil- 
ities. 

Corn,  oats,  wheat,  and  clover  are  the  principal  crops.  Com- 
paratively few  cattle  are  fattened  but  dairying  is  carried  on  quite 
extensively.  Some  attention  is  given  to  sheep,  and  many  draft 
horses  are  raised,  but  hog  raising  is  the  principal  live  stock  in- 
dustry. 

All  the  upland  soils  are  the  derivatives  of  a  thin  surface  deposit 
of  silty  material  overlying  glacial  material.  The  alluvial  types  are 
of  limited  extent  and  generally  consist  of  brown  sandy  loams. 

The  Miami  silt  loam,  or  **clay  land,"  is  the  most  extensive 
type.     It  is  a  light  colored  silt  loam,  with  a  rather  heavy  silty  clay 
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subsoil.  It  is  deficient  in  humus  and  on  this  account  requires 
rather  careful  management.  Clover  does  well  on  it  and  it  is  excel- 
lent timothy  and  blue  grass  land.  The  average  yields  of  corn 
are  about  40  bushels  per  acre;  of  wheat  15  to  20  bushels;  and  of 
oats  from  30  to  40  bushels. 

The  Miami  loam,  or  ** sugar  tree  land/'  embraces  most  of  the 
rolling  lands  and  the  local  elevations  of  the  uplands.  The  soil  con- 
tains more  fine  sand  than  that  of  the  Miami  silt  loam  and  the  sub- 
soil is  more  open  in  structure.  On  account  of  its  more  effective 
underdrainage  and  aeration,  this  type  is  less  susceptible  to  seasonal 
extremes  than  the  heavier  types  and  the  average  yields  of  grain  are 
somewhat  higher. 

The  Clyde  silty  clay  loam  locally  termed  black  lands  owes  its 
origin  to  the  semi-swampy  conditions  formerly  prevailing  in  prac- 
tically all  the  depressions  of  the  uplands.  Under  artificial  drain- 
age it  is  an  ideal  corn  soil,  the  average  yield  in  favorable  seasons 
being  80  bushels  per  acre.  Wheat  does  well  and  timothy,  clover, 
and  bluegrass  make  heavy  yields.  Limited  areas  of  this  type  have 
an  excess  of  vegetable  matter  in  the  surface  soil  and  are  called 
'*  chaffy '*  land.  A  few  small  areas  of  true  Muck  occur  in  associa- 
tion with  these  black  lands. 

The  Fox  silt  loam  occurs  on  the  level  bench  lands  of  Sugar  and 
Eagle  creeks.  It  is  similar  to  the  Miami  silt  loam,  but  the  smooth 
surface  and  generally  good  natural  drainage  render  it  somewhat 
easier  of  management.  On  these  terraces  that  have  an  eroded  sur- 
face the  soil  is  quite  variable  in  depth  and  texture,  but  most  of  it 
is  a  sandy  loam.  This  variable  condition  is  represented  by  the  Fox 
sandy  loam. 

The  Genesee  silt  loam  embraces  most  of  the  larger  areas  of 
alluvium.  It  is  a  brown  silty  or  fine  sandy  loam  rather  low  in 
organic  matter,  but  the  physical  structure  and  topographic  position 
insure  good  moisture  conditions.  Most  of  this  type  has  a  very  high 
agricultural  value. 

No  very  close  distinction  can  be  drawn  between  the  latter  type 
and  a  moderately  coarse  sandy  loam  of  common  occurrence  along 
the  channels  of  the  larger  creeks.  This  latter  type,  mapped  as 
Genesee  sandy  loam,  has  a  rather  limited  areal  extent  and  is  not  so 
safe  a  soil  in  dry  seasons  as  the  silt  and  fine  sandy  loam. 

The  narrow  strips  of  alluvial  soil  on  the  branches  are  repre- 
sented by  Meadow.  The  texture,  structure  and  drainage  condi- 
tions are  quite  variable,  and  most  of  this  land  ha?  little  presenl 
agricultural  value  except  for  pasture. 
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Soil  Survey  of  Montgomery  County,  Indiana 


Hy  Grove  B.  Jones,  of  the  U.  S.  Department  of  Agriculture,  and 
C.  H.  Oraiiood,  of  the  Indiana  Department  of  Agriculture. 


DESCRIPTION  OF  THE  AREA. 

Montgomery  County,  hid.,  is  situated  in  the  west-central  part 
of  the  State.  It  is  bounded  on  the  north  by  Tippecanoe  County; 
I  n  the  east  by  Clinton,  Boone,  and  Hendricks  counties ;  on  the 
south  by  Putnam  and  Parke  counties;  and  on  the  west  by  Parke 
and  Fountain  counties.  It  has  an  area  of  508  stiuare  miles  or 
325,120  acres. 

The  county  is  divided  into  two  nearly  e(iual  parts  by  Sugar 
Creek,  the  largest  stream  in  the  area,  formerly  known  as  Rock 
River.  This  stream  enters  the  county  from  the  east  about  5  miles 
south  of  the  northern  boundary,  and  leaves  the  county  about  5 
miles  north  of  the  southern  boundary.  Its  tributaries  from  the 
north  are  Lye  and  Black  creeks  and  from  the  south.  Walnut, 
Oflfield,  and  Indian  creeks.  The  extreme  south  and  southeastern 
parts  of  the  area  are  drained  by  the  Raccoon  Creek  and  Cornstalk 
CVeek;  the  northwest  part  by  the  branches  of  Coal  Creek,  a  stream 
emptying  directly  into  the  Wabash  River. 

The  topography,  which  varies  from  level  to  rolling  and  hilly,  is 
characteristic  of  a  glacial  region.  Probably  the  highest  elevation 
in  the  county  is  to  be  found  in  the  vicinity  of  Alamo,  where  the 
glacial  moraines  attain  an  altitude  of  approximately  870  feet. 
Other  morainic  elevations  of  considerable  height  are  found  north 
of  Yountsville.  One  point  known  as  *'Bald  Hill"  rises  to  a  height 
of  190  feet  above  Sugar  Creek.  In  general  the  surface  varies  be 
tween  700  and  850  feet  above  sea  level. 

The  largest  level  area  in  the  county,  geologically  known  as 
ancient  Lake  Harney,  lies  in  the  south-central  part,  and  until 
reclaimed  by  artificial  drainage  was  called  Black  Swamp.  The 
surface  of  this  entire  area  presents  but  slight  varation  in  eleva- 
tion.   A  strip  of  prairie  land  from  1  to  nearly  5  miles  wide,  gently 
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undulating  in  character  but  broken  by  occasional  wooded  areas, 
extends  entirely  across  the  northern  part  of  the  county. 

From  its  point  of  entrance  into  Montgomery  County  to  about 
two  miles  below  Yountsville,  Sugar  Creek  has  a  valley  of  consid- 
erable width  consisting  of  bottom  or  overflow  land  and  terraces  at 
varjdng  elevations.  Below  this  point  the  valley  is  contracted  by 
precipitous  bluffs,  many  of  which  are  bare  rocky  cliffs  from  100 
to  200  feet  or  more  in  height.  Numerous  springs  give  rise  to 
streams  which  have  reduced  the  country  for  nearly  a  mile  on 
either  side  of  Sugar  Creek  to  a  net  work  of  deep  gullies  and  steep 
slopes,  for  the  most  part  unsuited  for  cultivation.  The  accom- 
panying soil  map  is  not  a  topographic  sheet,  and  since  it  does  not 
show  the  elevations  it  is  difficult  to  get  a  correct  idea  of  the  un- 
evenness  of  this  section  of  Montgomery  County. 

Montgomery  County  was  organized  in  1823  and  the  town  of 
Crawfordsville,  situated  in  the  central  part,  founded.  As  the 
country  was  settled  Crawfordsville  became  an  important  Jbusiness 
point.  It  was  incorporated  as  a  city  in  1865  and  today  is  the 
county  seat,  with  a  population  of  about  10,000.  Several  manu- 
facturing industries  are  located  here.  Crawfordsville  is  also  the 
site  of  Wabash  College,  organized  in  1832.  Ladoga,  situated  in 
the  southeastern  part  of  the  county,  is  second  in  size,  with  a  pop- 
ulation of  about  1,200.  Here  is  located  the  only  canning  factory 
at  present  in  the  county.  Waveland  affords  an  outlet  for  the  prod- 
uce of  the  southwestern  part  of  the  county,  while  Darlington,  Lin- 
den, New  Richmond,  Wingate,  Waynetown,  Kirkpatrick  and  Ala- 
mo are  thriving  market  towns,  supplying  the  communities  in  which 
they  are  located. 

The  system  of  consolidated  schools  has  recently  been  intro- 
duced. Modern  commodious  structures  advantageously  situated 
have  displaced  the  more  numerous  small  schoolhouses.  The  sys- 
tem is  said  to  be  satisfactory. 

The  roads  throughout  the  county  are  as  a  rule  in  good  con- 
dition, most  of  them  being  graveled.  During  the  last  few  years 
some  have  been  macadamized  and  each  year  the  mileage  is  in- 
creased. 

The  county  is  well  supplied  with  steam  and  electric  roads. 
Three  railroads  pass  through  Crawfordsville,  the  New  York  Cen- 
tral and  Pennsylvania  systems  and  the  Chicago,  Indianapolis  and 
Louisville  Railway.  The  Toledo,  St.  Louis  and  Western  crosses 
the  northern  part  of  the  county,  passing  through  Wingate,  New 
Richmond,  Linden  and  Kirkpatrick.     In  the  southern  part  of  the 
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county  the  Central  Indiana  Railway  connects  Waveland  and  La 
doga  with  Lebanon  in  Boone  County. 

Crawfordsville  is  also  the  terminus  of  two  electric  lines.  The 
Indianapolis,  Crawfordsville  and  Western — lien  Hur  Houte — ex- 
tends southeast,  connecting  the  county  directly  with  Indianapolis. 
The  Terre  Haute,  Indianapolis,  and  Eastern  traction  line,  known 
as  the  Northwestern,  runs  east  to  Lebanon  and  other  points.  It 
is  planned  to  extend  this  line  west  from  Crawfordsville,  connect- 
ing it  with  Danville,  111.  The  construction  of  a  system  of  spurs 
into  parts  of  the  area  not  at  present  served  with  transportation 
facilities  will  be  welcomed.  Alamo  and  vicinity  will  be  especially 
benefited. 

Climate. 

The  tables  following  give  the  records  of  the  Weather  Bureau 
stations  at  Lafayette  and  Veedersburg  in  counties  adjoining  on 
the  north  and  west,  respectively.    No  means  have  been  established 
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Winter 


March . 
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Summer 
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November. 
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1      72  6 
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66.1 
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92 
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—17 
—33 
—26 


-25 


—5 
10 
25 


10 


33 
42 
39 


38 


29 

16 

— 1 


16 


10 


Mean. 


Inches. 

2.59 
2.47 
2.75 


7  81 


3.20 
3.27 
4.40 


10  87 


4.43 
3.77 
3  23 


11  43 


2.77 
2.35 
3.06 


8.18 


38.29 


Precifitation. 


Total 
Amount 
for  the 
Driest 

Y'ear. 

Total 
Amount 
for  the 
Wettest 

Year. 

Ineke*. 

1  95 
1.18 

2  94 

Incket. 

5.84 
0  40 

5.78 

6  07 

1.41 
2.04 
2  11 

12  02 

3  30 
2.25 
3.82 

6  46 

1.97 
088 
3.08 

9.37 

7.16 
2.05 
0  47 

5  93 

3.02 
1  62 
3  72 

9  68 

4.20 
4  42 
649 

8  36 

15  11 

26.82 

46.18 

Snow, 

Average 

Depth. 


Inches. 

3  5 
7  0 
6.3 

16  8 

4.4 

0.4 
T 


4.8 


00 
0.0 
0.0 


00 


0.0 

T 

1.2 


1.2 


22.8 


Average  date  of  firat  killing  frost  in  Autumn.  October  5. 
Average  date  of  lant  killing  frost  in  Spring.  April  26. 
Earliest  date  of  killing  frost  in  Autumn.  September  14. 
I.AtoNt  date  of  killing  frost  in  Spring,  May  27. 
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for  Crawfordsville,  nor  is  there  any  station  in  the  county  with 
satisfactory  records.  The  data  conipih^d  from  the  two  stations 
mentioned  are,  however,  applicabU>  to  local  conditions. 

The  climate  of  Montgomery  County  is  humid.  It  is  charac- 
terized by  wide  variations  in  temperature.  It  will  be  seen  that 
the  mean  annual  precipitation  is  about  34  and  30  inches  and  is 
favorably  distributed  through  the  year. 

The  average  snowfall  recorded  at  Lafayette  covering  a  period 
of  22  years,  is  22.8  inches,  which  under  normal  conditions,  is  suffi- 
cient to  protect  crops  of  winter  wheat,  rye  and  clover. 
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Temperature. 

Precipitation. 

Month. 

Mean. 

! 

Absolute 
Mai- 

imum. 

Absolute 

Min- 
imum. 

Mean. 

Total 

Amount 

for  the 

Driest 

Year. 

Total 

Amount 

for  the 

Wettest 

Year. 

Snow, 

Average 

Depth. 

December 

31.0 
27.3 
25.1 

op             1            or. 

1 
62        1      —12 
89              —24 
64               —14 

Incke», 

2.17 
2.34 
1.91 

I  nek  PH. 

3.20 
1.34 
1.39 

Inche*. 

0.43 
0.43 
2.65 

Inches. 

January 

Februarv 

Winter 

27.8 

65 

—17 

6  42 

5  93 

3  51 

March 

42.9 
51.2 
63  1 

84        1        —6 
88        '          20 
94                  23 

3.20 
2.23 
4  33 

3.78 
2  13 
2.68 

3  18 
0.69 
5  80 

April 

May 

Spring 

52.4 

89                   12 

9.76 

4.97 
3  51 
3.29 

8.59 

9  67 

June 

70.3 
75.3 
74.0 

97         1          36 
105                  42 
101                  44 

7.98 
0.39 
4.40 

9.06 
6.46 
3  87 

July 

August 

Sumtner 

73.2 

68.7 
57.0 
41.6 

101 

41 

11.77 

2  23 
2.27 
2.12 

12.77 

19  39 

2.19 
3.30 
3  43 

.  - .. 

September 

97 

31 

T 
4  45 

0.98 

October 

90        '          20 
78                    7 

November. 

" 

Fall 

55.8 

88 
86 

19 

_-              — 

14 

6.62 

5.43 

8.92 

Annual 

52.3 

34  57 

32.72 

41.49 

Average  date  of  first  killing  frost  in  Autumn.  October  5. 
Average  date  of  la.'tt  killing  frost  in  Spring,  May  1. 
Earliest  date  of  killing  fiost  in  Autumn,   Sept.ember  14, 
Latest  date  of  killing  frost  in  Spring,  May  21. 

Records  of  frost  occurrence  at  Crawfordsville  give  the  average 
date  of  las^t  killing  frost  in  spring  as  April  24,  and  of  first  in  fall 
as  October  20.  There  is  thus  189  days  free  from  frost  of  suffi- 
cient severity  to  injure  even  tender  plants.  The  season  is  ainph 
for  the  maturing  of  the  principle  crop.  corn. 
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Agriculture. 

Ill  Moiitgoiiiery  County  agriculture  is  the  principal  resource. 
It  dates  back  to  1823,  when  the  first  settlement  was  made  on  a 
high  bluff  overlooking  Sugar  Creek,  at  what  was  destined  to  be 
Crawfordsville.  The  development  of  agriculture  was  slow,  for 
nearly  all  the  county  was  originally  forested  with  hickory,  oak, 
elm,  maple,  beech,  and  walnut. 

Corn  was  the  first  crop  grown  but  was  later  planted  in  alterna- 
tion w4th  wheat.  Wheat  for  a  long  time  was  extensively  grown, 
but  for  nearly  a  score  of  years  there  has  been  a  rapid  falling  off 
in  wheat  production. 

Formerly  stock  raising  was  a  leading  industry,  as  the  soils  are 
nearly  all  adapted  to  the  growing  of  grasses,  the  native  bluegrass 
and  prairie  grass  of  the  northern  section  of  the  county  affording 
ample  grazing  for  large  herds  of  stock.  At  present,  however,  only 
a  few  head  of  cattle  are  fed  on  most  of  the  farms  and  more  at- 
tention is  paid  to  raising  of  hogs.  The  present  high  prices  of 
beef  and  pork  it  would  seem  should  stimulate  the  development  of 
these  forms  of  animal  husbandry. 

The  raising  of  sheep  was  once  extensively  carried  on  and  there 
aie  still  some  flocks  in  nearly  all  parts  of  the  county.  The  rough 
areas  in  the  southwestern  part  of  the  county  are  well  adapted  to 
sheep  raising. 

Some  good  horses  are  kept  for  teaming  and  farm  work  and  a 
number  of  mule  colts  are  raised. 

At  the  present  time  the  farmers  of  Montgomery  County  are 
devoting  most  of  their  attention  to  growing  corn,  hay,  oats,  wiieat, 
and  rye,  and  to  a  limited  extent,  millet,  alfalfa,  truck  crops,  and 
tomatoes  for  canning  purposes. 

The  growing  of  alfalfa  is  in  its  infancy  in  Montgomery  Coun- 
ty, but  it  can  be  grown  with  profit;  a  few  farmers  recognize  this 
fact  and  are  taking  advantage  of  it.  Its  importance  as  a  feed, 
especially  for  dairy  cows,  and  as  a  soil  renovator  are  recognized. 
Alfalfa  is  usually  difficult  to  start,  and  for  this  reason  many  far- 
mers become  discouraged.  Alfalfa  is  successfully  grown  on  a  small 
scale  on  a  number  of  soil  types  but  failures  have  bi»en  made  in 
attempting  to  seed  this  crop  on  these  same  soils  in  other  parts  of 
the  county.  As  a  general  rule  it  is  diflicult  to  introduce  any  new 
crop  into  a  region  where  farming  is  well  established  along  fixed 
lines  and  when  the  attempt  is  made  and  attended  by  no  pronounced 
success  Hwre  is  no  disposition  to  give  the  crop  another  trial. 

10—33700 
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For  the  production  of  alfalfa  the  soil  should  be  well  drained, 
liberally  supplied  with  lime  and  barnyard  manure  and  reduced  to 
the  best  physical  condition.  Inoculation  may  be  necessary,  al- 
though it  is  not  always  so,  especially  where  sweet  clover  grows. 
Soil  from  a  field  where  alfalfa  has  grown  successfully  may  be 
used  for  this  purpose.  Weeds  are  inclined  to  crowd  alfalfa  out, 
and  only  by  frequent  cutting  can  they  be  kept  back. 

About  20  pounds  of  alfalfa  seed  per  acre  is  sown  without  ^ 
nurse  crop  in  August  or  September,  or  it  may  be  seeded  in  the 
spring  with  oats.  The  introduction  of  this  crop  into  the  rotation 
would  be  of  great  value.  Besides  adding  nitrogen  to  the  soil  the 
deep  subsoil  is  loosened  by  the  roots,  which  penetrate  to  great 
depths. 

Corn  is  grown  extensively  over  the  entire  area,  and  it  is  the 
most  important  crop.  A  few  silos  are  in  use  by  the  dairies  around 
Crawfordsville  and  their  number  is  gradually  increasing.  Late 
corn  planted  for  ensilage  forms  excellent  feed  for  both  dairy  and 
market  cattle.  Oats  are  grown  extensively  and  the  acreage  de- 
voted to  rye  is  being  increased. 

The  growing  of  tomatoes  for  canning  has  developed  extensively 
in  the  vicinity  of  Ladoga  where  the  only  canning  factory  in  the 
county  is  located.  From  125  to  250  bushels  per  acre  are  generally 
obtained  and  20  cents  a  bushel  is  the  average  price  paid.  As  the 
canning  industry  grows  other  canning  crops,  such  as  sweet  eorii 
and  peas,  will  doubtless  be  produced. 

The  trucking  industry  has  not  been  extensively  developed. 
A  number  of  gardens  in  the  vicinity  of  Crawfordsville  supply 
that  local  market.  Strawberries,  tomatoes,  cabbage,  melons,  can- 
taloupes, lettuce,  and  cucumbers  are  grown  successfully.  This 
industry  could  be  profitably  extended,  especially  upon  the  sandy 
loams. 

Other  special  crops  could  be  profitably  grown  on  many  of 
the  soils.  Muck  is  well  suited  to  the  production  of  celery,  let- 
tuce, cabbage,  and  carrots,  and  sugar  beets  are  grown  farther 
north  on  soils  similar  to  those  existing  in  the  county. 

Conditions  are  favorable  for  dairying.  The  product  of  the 
several  existing  dairies  is  at  present  consumed  within  the  county, 
but  there  appears  to  be  no  reason  why  a  surplus  for  export 
should  not  be  produced. 

The  agriculture  of  the  area  is  highly  developed  and  the  crops 
which  are  being  grown  are  well  adapted  to  the  soils  and  general 
conditions.     The   general   appearance   of  the   farms   indicates   a 
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high  average  condition  of  thrift  and  prosperity.  The  farm  build- 
ings as  a  rule  are  well  built  and  substantial,  and  many  are 
equipped  with  modem  improvements. 

About  60  per  cent,  of  the  farms  are  operated  by  the  owners. 
There  is  thus  considerable  tenant  farming.  Both  cash  and  share 
systems  of  renting  are  practiced.  When  rented  for  cash  farm 
lands  bring  from  $3  to  $6  an  acre.  The  more  common  plan  of 
rental  is  on  a  share  basis,  the  landlord  receiving  one-half  of  the 
products.  The  tenant  often  pays  a  cash  consideration  usually 
designated  the  ** privilege'',  for  use  of  house,  barn,  garden,  and 
pasture.  Threshing  expenses  are  usually  equally  divided.  Many 
landowners  rent  their  farms  to  tenants  and  live  in  the  towns  and 
villages. 

The  value  of  farm  lands  in  the  county  varies  from  $15  to  $50 
an  acre  for  steep  broken  land  to  $200  an  acre  for  well-improved 
** black  land"  (Clyde  soils).  Values  have  advanced  sharply  in 
the  past  few  years. 

The  light-colored  soils  of  the  county  are  in  need  of  organic 
manures.  The  black  soils  are  well  supplied  with  organic  matter, 
but  frequently  are  more  or  less  acid,  and  some  form  of  lime,  such 
as  pulverized  limestone  should  be  applied.  On  such  soils  phos- 
phoric acid  is  also  often  beneficial. 

On  the  whole,  fairly  good  cultural  methods  are  practiced  in 
handling  soil,  but  in  many  cases  crop  yields  may  be  increased  by 
deeper  plowing,  more  thorough  tillage,  and  systematic  rotations. 
The  importance  of  crop  rotation  is  recognized  and  generally  fol- 
lowed, though  a  greater  portion  of  the  land  might  be  kept  in 
clover  to  good  advantage. 

There  is  need  of  improving  the  drainage  conditions  on  the 
Clyde  silty  clay  loam  and  the  Miami  silt  loam. 

SOILS. 

Montgomery  County  lies  within  that  portion  of  the  glaciated 
region  covered  by  the  later  or  Wisconsin  invasion.  This  great  ice 
sheet,  which  covered  the  country  to  a  depth  of  many  hundred 
feet,  not  only  brought  about  by  its  abrasive  action  great  changes 
in  the  general  configuration  of  the  surface  but  by  the  deposition 
of  ground  up  material,  covered  the  county  with  a  mantle  of 
unconsolidated  material  which  now  in  a  more  or  less  modified 
condition  constitutes  the  source  of  the  soil  material. 

The  bed  rock  underlying  the  whole  of  Montgomery  County 
consists  of  many  thin  strata  of  shale,  sandstone,  and  limestone, 
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which  have  been  classed  as  regards  age  with  the  Lower  Carbon- 
iferous. These  rocks  were  originally  so  deeply  covered  by  the 
unconsolidated  glacial  drift  that  they  are  never  exposed  in  suffi- 
cient extent  to  weather  into  distinct  residual  soils  and  only  slight- 
ly influence  the  composition  of  the  glacial  soils,  as  the  debris  of 
local  derivation  makes  up  only  a  small  proportion  of  the  drift. 
The  varying  degrees  of  hardness  of  the  several  strata  have,  how- 
ever, brought  about  changes  in  topography,  as  shown  by  pregla- 
cial  valleys  and  by  valleys  eroded  since  glacial  times. 

These  rocks  have  contributed  to  the  industries  of  the  region 
some  materials  of  economic  importance. 

The  rocks  of  the  Knobstone  group  consist  mainly  of  blue-gray 
shales  and  sandstone  and  are  conspicuously  exposed  along  Sugar 
Creek  in  many  places.  In  the  vicinity  of  Crawfordsville  the 
shale  is  used  in  the  manufacture  of  a  fine  quality  of  building 
brick.  Overlying  the  Knobstone  group  is  the  Harrodsburg  lime- 
stone, exposures  of  which  are  seen  along  Sugar  Creek,  west  of 
Waynetown  and  south  of  New  Ross.  The  Bedford  Oolitic  lime- 
stone outcrops  a  (quarter  of  a  mile  north  of  Parke rsburg.  The 
Mitchell  limestone  overlies  the  Bedford  Oolitic  limestone  and  is 
found  in  the  southw'est  corner  of  the  county. 

The  JVLansfield  sandstone  being  more  resistant  than  the  strata 
above  and  below  it  has  weathered  into  the  bold  cliffs  at  Shades 
and  into  lesser  cliffs  and  terraces  in  many  places  along  Sugar 
Creek  and  its  tributaries. 

The  agency  of  the  ice  flow  in  influencing  topography  is  to  be 
seen  in  altered  stream  channels  and  in  the  presence  of  preglacial 
valleys  and  lakes.  The  present  course  of  the  deeply  entrenched 
channel  of  Sugar  Creek  beginning  a  few  miles  west  of  (Vawfords- 
ville  and  a  short  distance  north  of  Yountsville,  indicates  conclu- 
sively the  recent  origin  of  this  chasm.  Before  becoming  obstructed 
it  is  thought  that  the  outlet  for  Sugar  Creek  was  by  means  of 
two  channels,  one  leading  more  directly  to  Coal  Creek,  the  other 
to  the  southwest  of  Yountsville.  Lve  Creek  is  believed  to  have 
also  occupied  a  preglacial  valley. 

Ancient  Lake  Harney,  a  preglacial  lake  several  miles  in  ex- 
tent, is  found  south  of  New  Market.  Tt  w-as  known  to  the  early 
settlers  as  '* Black  Swamp." 

The  covering  of  drift,  combined  with  the  reworked  loessial 
material,  varies  in  depth  in  different  parts  of  Montgomery  County 
from  a  few^  inches  over  the  steep  broken  land  to  100  feet  or  more 
over  the  morainic  portion.     The  till  consists  of  a  heterogeneous 
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mass  of  saud,  gravel,  clay,  and  bowlders  at  lower  depths,  but  as 
a  rule  the  surface  covering  is  more  homogeneous  over  considera- 
ble areas  and  has  weathered  into  fairly  uniform  types  of  soil. 
Occasional  large  bowlders  apparently  dropped  promiscously,  are 
a  feature  of  the  landscape.  A  train  or  dyke  of  these  bowlders, 
one-fourth  to  one-half  mile  wide  extends  across  the  northeastern 
part  of  the  county.  These  bowlders  consist  for  the  greater  part 
of  crystalline  rocks  derived  from  distant  sources. 

The  glacial  drift  is  overlain  almost  everywhere  by  loessial  ma- 
terial. Hills,  slopes,  and  valleys  alike  have  this  silt  covering 
which  varies  in  depth  from  a  few  inches  to  nearly  three  feet. 

The  Montgomery  silt  loam  is  the  most  extensively  developed 
soil  type.  The  material  of  the  surface  soil  or  of  the  surface  soil 
and  the  upper  subsoil  appears  to  be  closely  related  to  the  loess, 
while  that  of  the  subsoil  or  lower  subsoil  is  glacial  till. 

The  Miami  silt  loam  represents  the  weathered  product  of  the 
glacial  till  over  gently  rolling  or  nearly  level  areas. 

The  Carrington  silt  loam  is  composed  of  bowlder  drift  material 
weathered  under  conditions  that  have  produced  a  dark  colored 
surface  soil. 

The  Clyde  silty  claj-  loam  has  been  produced  where  till  and 
loessial  material  have  weathered  under  poor  drainage  conditions, 
favorable  to  the  accumulation  of  dark  organic  matter.  It  has  also 
been  modified  to  some  extent  by  the  washing  in  of  silty  material 
from  the  higher  lands. 

Two  terrace  soils  are  found  in  the  county,  the  Fox  silt  loam 
and  the  Fox  sandy  loam.  Both  contain  gravel  which  increases 
with  depth.  The  type  represents  reworked  glacial  material  de- 
posited when  the  stream  flowed  at  a  higher  level  than  at  present. 

The  Rodman  gravelly  sandy  loam  is  found  occupying  morainic 
lines  and  ridges. 

The  soils  of  the  Genesee  series  and  Meadow  represent  recent 
alluvium  and  are  composed  principally  of  reworked  glacial  and 
loessial  material. 

Montgomery  Silt  Loam. 

The  surface  soil  consists  of  a  light-brown  silt  loam  about  10 
to  15  inches  deep.  In  some  localities  a  small  quantity  of  pebbles 
or  gravel  and  occasionally  some  cobblestones  and  bowlders  are 
found,  but  the  distribution  is  not  general. 

The  subsoil  to  a  depth  of  about  30  inches,  is  a  yellowish-brown, 
heavy  silt  loam  to  silty  clay  loam,  where  the  glacial  drift  material 
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is  usually  encountered.  This  bowlder  till  closely  resembles  the 
lower  subsoil  of  the  Miami  silt  loam  and  consists  of  a  brown  to 
slightly  reddish-brown  sandy  clay  or  clay  loam.  Below  three  feet 
gravel  cobbles,  and  bowlders  become  more  numerous. 

There  are  some  included  patches  too  small  to  map  in  which 
the  texture  ranges  to  a  loam  or  fine  sandy  loam,  particularly  on 
some  of  the  knolls  and  slopes. 

The  Montgomciy  silt  loam  is  the  most  extensive  soil  type  in 
the  county.  For  the  most  part  it  occupies  rolling  country,  al- 
though there  are  some  nearly  level  areas  and  a  few  morainic  hills. 
In  the  vicinity  of  Alamo  the  topogaphy  is  billowy  and  the  sur- 
face soil  in  this  region  and  around  Waynetown  and  east  to  Wesley 
Chapel  generally  speaking  contains  a  higher  percentage  of  medium 
and  coarse  sand  that  is  typical. 

The  Montgomery  silt  loam  consists  of  the  finer  grades  of  gla- 
cial drift  material  modified  more  or  less  by  the  addition  of  what 
appears  to  be  loessial  material.  In  some  localities  the  effect  of 
wind  action  upon  the  material  is  quite  apparent. 

Where  the  type  occupies  level  to  undulating  areas  there  is  a 
close  resemblance  to  the  Miami  silt  loam.  The  likeness,  however, 
is  found  in  the  subsoil,  which  is  more  compact  and  has  the  char- 
acteristic mottling  of  gray  and  yellow.  This  condition  is  due  to 
immature  drainage  and  poor  aeration.  In  these  areas  the  surface 
soil  has  a  brown  color  while  the  Miami  silt  loam  under  similar 
conditions  is  light  gray  to  whitish. 

The  natural  drainage  of  the  Montgomeiy  silt  loam  is  in  most 
places  good,  and  only  in  a  few  localities  is  artificial  drainage 
practiced.  The  type  is  locally  known  as  ''sugar  tree  land"  on 
account  of  the  predominance  of  the  hard  maple  on  such  areas. 
Besides  maple,  oak,  hickory,  walnut,  and  beech  are  abundant. 

The  type  is  a  typical  general  purpose  soil.  All  the  farm  pro- 
ducts common  to  this  region  are  grown  successfully.  As  in  the 
case  of  the  other  soils  of  the  county,  the  principal  crop  is  corn, 
with  yields  ranging  from  40  to  70  bushels  per  acre.  The  acreage 
of  oats  is  large  and  the  soil  is  productive  of  this  crop.  The  aver- 
age yield  in  the  year  1912  was  about  65  bushels  per  acre.  The 
preceding  year  the  yield  was  about  40  bushels  per  acre  which  is 
nearer  the  average.  A  large  area  is  devoted  to  wheat  which  yields 
20  to  27  bushels  per  acre.  Some  rye,  buckwheat,  and  millet  are 
grown. 

Timothy  and  clover  do  well  on  this  soil,  ordinarily  yielding 
from  li  to  2i  tons  of  good  quality  hay  per  acre.    Of  timothy  seed 
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7  or  8  bushels  per  acre  and  of  clover  seed  from  1  to  2  bushels  are 
obtained.  Excellent  bluegrass  pastures  are  found,  supplement- 
ing the  hay  crops  during  about  six  months  of  the  year.  Alfalfa 
is  another  forage  crop  which  succeeds  on  the  type.  The  crop  is 
gaining  in  favor  but  the  acreage  devoted  to  it  is  still  small. 

A  common  rotation  valuable  for  use  on  the  Montgomery  silt 
loam  covers  a  period  of  four  years  and  consists  of  corn,  oats, 
wheat,  and  clover.  Corn  is  frequently  planted  two  years  in  suc- 
cession, the  remaining  steps  in  the  rotation  being  unchanged. 

Corn  is  fertilized  at  the  rate  of  100  to  175  pounds  per  acre 
with  a  mixture  analyzing  1.5  per  cent,  nitrogen,  9  per  cent,  phos- 
phoric acid,  and  4  per  cent,  potash,  though  the  formulas  of  differ- 
ent brands  may  vary  slightly  from  this.  For  oats  and  wheat  about 
125  pounds  per  acre  of  the  same  mixture  is  applied. 

The  Montgomery  silt  loam  is  a  mellow,  friable  soil  of  easy  till- 
age. Its  loamy  structure  allows  the  free  circulation  of  air  and 
moisture  and  the  land  is  in  condition  to  plant  at  a  relatively  early 
date.  The  internal  drainage  is  not  suflSciently  free  to  make  the 
soil  unretentive  of  moisture. 

Truck  crops  and  fruit  are  grown  for  home  consumption  in  all 
parts  of  the  area.  Apples,  pears,  cherries,  grapes  and  small  fruits 
do  well.  Tomatoes  for  canning  are  grown  to  a  limited  extent  and 
are  found  profitable. 

The  Montgomery  silt  loam  is  naturally  deficient  in  organic 
matter.  This  should  be  supplied  by  plowing  under  legume  and 
other  green  crops,  and  by  returning  to  the  soil  the  straw  and  other 
litter  left  from  the  harvested  crops.  Weeds  are  valuable  for  this 
purpose.  Barnyard  manure  is,  of  course,  the  most  valuable  means 
of  adding  organic  matter  to  the  soil,  and  where  an  ample  supply  is 
available,  green  manuring  may  be  dispensed  with.  Alfalfa,  clover, 
and  other  leguminous  crops  also  help  to  maintain  the  nitrogen  con- 
tent of  the  soil  through  their  ability  to  collect  this  ingredient  from 
the  air. 

Montgomery  Silt  Loam,  Flat  Phase, — The  Montgomery  silt 
loam,  flat  phase,  consists  of  a  grayish-brown  to  dull  or  dark  gray 
silt  loam  about  6  to  8  inches  deep. 

The  subsoil  is  a  mottled  brown  and  gray,  crumbly  silt  loam 
which  becomes  gradually  heavier  and  more  compact  as  the  depth 
increases,  passing  at  15  to  20  inches  into  heavy  silty  clay  loam  of 
a  mottled  yellowish-brown  or  yellow  and  gray  color.  The  sub- 
soil usually  contains  some  small  iron  concretions,  and  these  are 
also  scattered  over  the  surface  and  through  the  soil. 


152 


REPORT    OF    STATK    OKOLOCWST. 


The  main  body  of  this  phase  of  soil  occurs  in  the  south-cen- 
tral part  of  the  county,  south  of  New  Market  and  east  of  Browns 
Valley,  where  it  occupies  a  nearly  level  country.  This  large  area 
is  locally  known  as  *' Black  Swamp/'  It  is  poorly  drained,  and 
re<iuires  tiling  or  ditching  for  best  results  with  crops.  Evidences 
of  glacial  lake  origin  do  not  seem  to  be  strong  enough  nor  is  the 
color  of  this  soil  dark  enough  to  warrant  the  classification  of  this 
soil  as  a  member  of  the  (Myde  series.  It  has  been  suggested  by 
some  geologist  that  Big  Swamp  represents  the  site  of  a  former 
glacial  lake.* 

A  few  small  areas  of  the  Montgomery  silt  loam,  flat  phase, 
were  mapped  to  the  south  of  Alamo.  These  areas  probably  repre- 
sent small  glacial  lakes  or  swamps  at  one  time  more  or  less  closely 
connected  with  the  larger  body. 

The  Montgomery  silt  loam,  flat  phase,  yields  from  50  to  75 
bushels  per  acre  of  corn,  from  50  to  60  bushels  of  oats  and  from 
1  to  2  tons  of  hay. 

Very  little  wheat  is  grown,  as  it  is  not  a  profitable  crop  on  this 
phase.  During  winter  months  it  leaves  badly  and  if  it  survives 
the  winter  it  usually  lodges  on  account  of  the  heavy  growth  of 
straw.  The  phase  needs  to  be  improved,  especially  in  case  of  the 
small  depressions.  This  will  improve  it  somewhat  for  the  produ? 
tion  of  the  cereal  crops. 

Farm  values  on  this  type  of  soil  range  from  $100  to  j|>150  an 
acre,  and  of  the  flat  phase  from  $125  to  $150. 

The  results  of  mechanical  analyses  of  samples  of  the  typical 
soil  and  subsoil  of  this  type  are  given  in  the  following  table: 


MECHANICAL  ANALYSES  OF  MONTGOMERY  SILT  LOAM 
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Miami  Silt  Loam. 

The  soil  of  the  Miami  silt  loam  consists  of  a  light  gray  to  light 
brown  silt  loam  about  8  to  12  inches  deep.     The  subsoil  to  an 

1.    See  desc.nption  M'>ntg-)mery  C 30 nty.  Indiana.    Geological  Survey.    7th  Anna il  Repoit  1875. 


SOIL    SrRVEY    OP    MONTGOMERY    COUNTY.  15o 

average  depth  of  25  inches  is  a  light-gray  to  mottled  yellow  and 
gray  silty  clay.  On  handling  the  subsoil  material  the  crushing  of 
the  iron  concretions  often  gives  an  ochreous  yellow  or  brownish 
col;  ration.  Below  25  inches  the  subsoil  is  a  brown  clay  containing 
tcnsiderabie  sand  and  gravel,  in  places  showing  a  reddish  tint. 
This  glacial  drift  material  containing  gravel,  stones,  and  bowlders 
continues  to  an  undetermined  depth.  Small  iron  concretions  oc- 
cur both  on  the  surface  and  throughout  the  soil. 

The  type  as  developed  in  this  area  is  not  altogether  represen- 
tative of  the  typical  Miami  silt  loam  of  other  areas  in  that  the 
soil  i.s  somewhat  lighter  in  color  or  mottled  and  the  drainage  not 
so  well  established. 

The  Miami  silt  loam  occurs  in  the  extreme  eastern  part  of  the 
county.  It  is  extensively  developed  in  the  adjacent  county  of 
Boone,  and  eastward. 

The  topography  is  nearly  level  to  gently  undulating.  On  this 
account,  and  also  on  the  account  of  the  dense  subsoil,  the  natural 
drainage  is  not  good.  Tile  drains  and  upon  ditches  are  common, 
but  more  complete  drainage  systems  would  no  doubt  pay  through 
increased  crop  yields. 

The  original  timber  growth  on  this  type  consisted  of  oak,  hick- 
ory, ash  and  beech.  Numerous  groves  and  woodland  pastures  in- 
clude these  and  other  hardwoods. 

The  greater  proportion  of  this  type  is  devoted  to  general  farm- 
ing. Corn  produces  a  slow  and  uneven  growth,  but  yields  ordi- 
narily from  25  to  35  bushels  per  acre.  The  yield  of  wheat  ranges 
from  12  to  15  bushels  and  of  oats  from  25  to  30  bushels.  Timo- 
thy does  very  well  on  this  soil,  a  better  quality  of  hay  being  pro- 
duced than  upon  the  soils  containing  larger  (luantities  of  organic 
matter. 

The  Miami  silt  loam  is  deficient  in  organic  matter.  Stable 
manure  is  usually  applied  to  the  sod  land,  but  this  is  not  suffi- 
cient to  maintain  the  supply.  Little  commercial  fertilizers  are 
used.  The  land  would  be  much  benefited  by  plowing  under  vege- 
table matter  in  the  form  of  clover,  rye  or  peas. 

A  great  improvement  would  result  in  this  type  from  deeper 
plowing  and  more  thorough  drainage  to  give  better  aeration. 
Deep  rooted  crops  such  as  the  larger  clovers  and  alfalfa  will  be 
found  beneficial  in  this  respect,  as  well  as  in  maintaining  the  ni- 
trogen content. 

The  Miami  silt  loam  is  valued  at  $125  to  $150  an  acre. 
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Carrington   Silt  Loam. 

The  Carrington  silt  loam  consists  of  a  dark-brown  to  black 
silt  loam,  10  to  15  inches  deep.  The  subsoil  is  a  brown  to  yellow- 
ish-brown silty  clay  loam  varying  in  places  to  a  yellow  silty  clay, 
slightly  mottled  with  splotches  of  gray  and  iron  stains.  The  sur- 
face soil  is  usually  free  from  stone  and  gravel  except  on  some 
low  ridges  and  knolls.  Bowlders  are  occasionally  found  scattered 
over  the  surface  of  both  the  undulating  and  level  areas.  In  the 
deeper  subsoil  considerable  stony  material  is  found  where  the 
type  occupies  low  ridges  and  knolls. 

In  Montgomery  County  the  Carrington  silt  loam  occurs  only 
as  a  strip  1  to  5  miles  wide  extending  across  the  northern  edge 
of  the  county.  This  area  represents  the  southern  boundary  of 
the  extensive  areas  of  this  type  occurring  in  upper  Indiana.  The 
area  embraced  within  this  survey  is  generally  spoken  of  as  prairie, 
although  it  is  dotted  with  many  island  like  groves. 

The  surface  features  vary  from  low  ridges  to  areas  of  undula- 
ting and  gently  rolling  topography.  The  type  is  derived  from  the 
weathering  of  the  drift  which  deeply  covers  this  region.  Bowlders 
are  especially  numerous  in  this  deposit  south  and  southeast  of 
Linden. 

Nearly  all  of  the  Carrington  silt  loam  has  sufficient  natural 
drainage,  although  some  areas  have  been  benefited  by  tiling. 

The  soil  is  devoted  to  general  farming,  to  which  type  of  agri- 
culture it  is  very  well  suited.  Practically  all  of  it  is  used  for 
agricultural  purposes,  a  few  woodlot  areas  being  the  exception. 

The  Carrington  silt  loam  is  an  excellent  corn  and  grass  soil. 
The  yield  of  corn  ranges  from  40  to  80  bushels  per  acre.  Oats 
constitutes  an  important  crop,  yields  of  40  to  60  bushels  per  acre 
being  usual.  Wheat  is  not  generally  grown.  The  acreage  planted 
to  rye  has  increased  in  recent  years.  Timothy  and  clover  are 
generally  sown  together,  giving  yields  of  IJ  to  2  tons  per  acre. 
Clover  seeded  alone  is  also  grown,  the  first  cutting  for  hay,  and 
the  second  often  for  seed.  From  1  to  2  bushels  of  seed  per  acre 
are  obtained. 

A  rotation  common  on  this  type  consists  of  two  years  of  clover 
followed  by  corn,  and  then  by  oats,  lye  or  wheat.  No  commercial 
fertilizers  are  used  and  the  soil  receives  but  little  barnyard  ma- 
nure. 

No  attempt  has  been  made  to  cultivate  special  crops  on  a  com- 
mercial scale.     Fruits,  vegetables  and  truck  crops  are  grown  for 
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home  consumption  and  excellent  yields  are  secured.  Farther 
north  in  this  State  sugar  beets  are  being  successfully  produced 
on  the  Carrington  silt  loam.  The  scarcity  of  labor  is  the  chief 
drawback  to  the  production  of  this  crop. 

Farms  on  this  type  of  soil  are  valued  at  $150  to  $200  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  this  type: 

MECHANICAL  ANALYSES  OF  CARRINGTON  SILT  LOAM. 
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Clyde  Silty  Clay  Loam. 

The  soil  of  the  Clyde  silty  clay  loam,  to  a  depth  of  8  to  15 
inches,  is  a  black  or  dark-gray,  heavy  silt  loam  or  silty  clay  loam. 
The  characteristic  dark  color  is  due  to  the  high  content  of  or- 
ganic matter.  The  subsoil  is  a  drab-colored,  sticky,  and  plastic, 
silty  clay,  which  varies  to  a  mottled  yellow  and  light-gray  color. 
In  some  cases  in  the  lower  part  of  the  3-foot  section  there  is  an 
appreciable  quantity  of  sand  mixed  with  the  clay. 

This  type  is  the  heaviest  soil  in  the  county,  and  care  is  re- 
quired in  handling  it.  If  worked  when  too  wet  large  clods  form 
which  are  subsequently  pulverized  with  difficulty.  Also  when  dis- 
turbed in  this  condition  the  soil  is  likely  to  run  together  and  to 
assume  a  hardened  condition  on  drying  out,  frequently  cracking. 
A  few  areas  were  noticed,  notably  east  of  Darlington,  where  a 
small  amount  of  sand  has  become  mingled  with  the  soil  rendering 
it  more  friable,  easier  to  cultivate,  and  less  liable  to  clod  and  bake. 
A  good  many  patches  were  included  with  other  types,  for  the 
reason  that  they  were  too  small  to  map. 

The  Clyde  silty  clay  loam  is  generally  distributed  over  the 
county,  with  the  exception  of  the  southern  tier  of  townships, 
where  only  a  few  small  patches  occur. 

The  surface  of  the  type  is  level  or  slightly  depressed  and  the 
natural  drainage  is  poor.  In  some  cases  the  soil  occupies  depressed 
areas  of  irregular  shape  in  the  uplands  where  natural  drainage  is 
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restricted.  In  texture  these  areas  are  practically  the  same  as  the 
tlominant  surrounding  types.  The  soil  represents  mixed  glacial 
and  loessial  material  which  has  been  markedly  influenced  by  poor 
drainage,  favoring  the  accumulation  of  dark  colored  organic  mat- 
ter. There  has  been  considerable  washing  in  of  silty  material  from 
adjacent  higher  land.  In  the  lowlying  country  bordering  streams 
and  in  some  of  the  larger  areas  formerly  swamps  or  ponds  is  found 
the  heaviest  phase  of  this  type. 

The  greater  part  of  the  type  is  under  cultivation,  being  drained 
by  artificial  means.  There  still  remain  areas  which  would  be 
greatly  benefited  by  more  complete  drainage  systems.  Along  some 
of  the  streams  areas  too  w^et  to  cultivate  are  devoted  to  grass. 
There  remain  in  the  uplands  some  good-sized  areas  which  support 
a  heavy  growth  of  oak,  hickory,  and  elm. 

This  type  is  especially  adapted  to  corn  and  grass.  The  yield 
of  corn  is  from  60  to  80  bushels,  the  average  being  about  50 
bushels  per  acre.  Clover  is  grow^n,  but  is  frequently  injured  by 
heaving  due  to  freezing  and  thawing.  The  yield  is  about  two  tons 
of  hay  per  acre. 

In  favorable  seasons  oats  produce  65  bushels,  but  30  bushels 
per  acre  is  about  the  average  yield.  Some  rye  is  grow^n  and  15 
bushels  per  acre  is  considered  a  fair  average  yield.  In  the  usual 
rotation  oats,  with  w^hich  clover  is  sown,  follows  corn.  The  acre- 
age planted  to  wheat  is  small  and  for  this  crop  only  is  commercial 
fertilizer  used. 

The  price  of  the  Clyde  silty  clay  loam  varies  from  $125  to 
$200  an  acre,  depending  mainly  upon  the  improvements  in  drain- 
age. 

Fox  Silt  Loam. 

The  Fox  silt  loam  consists  of  a  light-brown  silt  loam  to  a  depth 
of  about  15  inches,  where  it  is  underlain  by  a  brownish,  heavy  silt 
loam  or  silty  clay  loam.  Below  this  material  at  an  average  depth 
of  about  30  inches  sandy  clay  of  a  slightly  reddish-brown  color 
is  encountered.  Beds  of  gravel  from  4  to  7  feet  below  the  surface 
insure  good  natural  drainage.  The  surface  is  practically  free  from 
stone  or  coarse  material. 

The  broad,  high  terraces  north  and  west  of  Crawfordsville 
constitute  the  largest  and  most  representative  bodies  of  this  type. 
These  nearly  level  areas  stand  approximately  a  hundred  feet  above 
the  channel  of  Sugar  Creek.  They  represent  matearial  deposited 
by  the  stream  when  it  was  flowing  at  higher  levels.    The  underly- 
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ing  gravel  beds  give  evidence  of  having  been  laid  down  by  swift 
currents,  probably  at  the  close  of  the  glacial  period.  The  soil 
covering  of  silt  material  may  have  been  deposited  contemporane- 
ously with  the  silty  material  of  the  Montgomery  silt  loam.  Be- 
sides the  areas  along  Sugar  Creek  other  bodies  occur  near  Smarts- 
burg  and  Shannondale  on  North  Walnut  Fork. 

The  Fox  silt  loam  closely  resembles  the  Crawfordsville  silt 
loam,  differing  from  that  type  chiefly  in  its  topography. 

Practically  all  the  Fox  silt  loam  is  under  cultivation,  most  of 
it  being  devoted  to  the  general  farm  crops.  The  type  is  easily 
cultivated,  and  a  loose,  friable  seedbed  can  be  readily  secured. 
It  stands  drought  remarkably  well.  Corn  will  yield  from  50  to 
75  bushels  per  acre,  and  oats  35  to  60  bushels,  with  an  average 
of  about  45  bushels  per  acre.  Rye  is  grown  to  some  extent,  the 
average  yield  being  about  25  bushels  per  acre.  The  Fox  silt  loam 
is  an  excellent  clover  and  timothy  soil.  Clover  seeded  alone  yields 
from  1^  to  3  tons  per  acre.  The  growing  of  alfalfa  has  not  been 
attempted;  but  the  soil  is  believed  to  be  well  suited  to  the  produc- 
tion of  this  valuable  hay  crop. 

West  of  Crawfordsville  a  large  acreage  of  this  soil  is  devoted 
to  strawberries,  lettuce,  tomatoes,  and  other  mai'ket  garden  pro- 
duce. The  tomatoes  grown  are  said  to  be  superior  in  ({uality  to 
those  produced  upon  the  more  sandy  soils. 

In  fertilizing,  the  best  results  are  obtained  with  a  complete 
mixture  containing  1.6  per  cent,  nitrogen,  8  per  cent,  phosphoric 
acid,  and  6  per  cent,  of  potash.  The  use  of  stable  manure,  in 
connection  with  green  manuring,  is  considered  one  of  the  best 
methods  of  increasing  and  maintaining  the  productiveness  of  the 
soil. 

Well-improved  farms  on  the  Fox  silt  loam  range  from  $100  to 
$150  an  acre. 

Fox  Sandy  Loam. 

The  soil  of  the  Fox  sandy  loam  to  a  depth  of  12  to  15  inches  is 
a  medium  sandy  loam  to  loam  of  a  light  to  dark-brown  color.  Fine 
gravel  in  limited  quantities  is  found  on  the  surface  and  through  the 
soil  and  in  places  the  soil  approaches  closely  the  texture  of  a  fine 
sandy  loam.  On  the  higher  terraces  the  texture  is  heavier,  ap- 
proximating a  loam.  Below  the  soil  is  a  light-brown,  or  yellow- 
ish-brown>  heavy  coarse  sandy  loam  or  sandy  clay  which  contains 
considerable  coarse  sand  and  gravel.    The  gravel  content  increases 
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with  depth  until  at  3  to  5  feet  a  bed  of  nearly  pure  gravel  is  en- 
countered. 

Thi'  Fox  sandy  loam  is  not  an  extensive  soil  type  in  this  coun- 
ty. It  occurs  along  Sugar  and  (Joal  creeks,  Walnut  Fork,  and 
other  streams  as  terraces  (or  s<;cond  bottoms),  all  of  which  are 
of  small  extent.     The  largest  area  occurs  along  Sugar  Creek. 

The  soil  represents  alluvial  material  deposited  by  the  several 
streams  when  they  flowed  at  higher  levels  than  at  present.  Its 
origin  is  probably  similar  to  that  of  the  Fox  silt  loam. 

On  account  of  its  porous  texture  and  deep  gravelly  subsoil, 
the  natural  drainage  of  this  type  is  good.  The  subsoil,  however, 
is  sufficiently  compact  and  retentive  of  moisture  to  prevent  dam- 
age to  crops  during  ordinary  periods  of  drought. 

The  P^ox  sandy  loam  gives  good  returns  when  planted  to  any 
of  the  crops  grown  in  the  area.  Corn  yields  from  35  to  50  bushels, 
oats  30  to  50  bushels,  wheat  15  to  20  bushels,  and  hay  about  2 
tons  per  acre.  Alfalfa  would  doubtless  do  well  on  this  soil.  Small 
fruits  and  vegetables  are  grown  to  some  extent,  and  where  con- 
veniently situated  to  market  this  type  should  be  more  extensively 
used  for  these  crops. 

Land  of  the  Fox  sandy  loam  type  varies  in  price  from  $100 
to  $125  an  acre. 

The  following  table  gives  the  results  of  mechanical  analysis 
of  samples  of  the  soil  and  subsoil  of  this  type: 
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Gknekee  Fine  Sandy  Loam. 

The  Genesee  fine  sandy  loam  is  an  unimportant  type  of  soil.  It 
is  found  in  the  valley  of  Sugar  Creek  in  the  central  part  of  the 
county  and  is  derived  from  flood  deposits  of  this  stream.  The 
soil  is  typically  developed  in  the  area  northwest  of  Garfield,  where 
the  surface  consists  of  a  dark-brown  fine  sandy  loam  or  loamy  fine 
sand  varying  in  depth  from  10  to  20  inches,  and  the  subsoil  of 


SOIL   SURVEY   OP   MONTGOMERY   COUNTY.  159 

a  light  brown  sand,  which  usually  becomes  sticky  below.  In  some 
cases  the  subsoil  extends  to  a  depth  of  3  feet,  without  important 
change,  consisting  of  a  rather  loose  sand,  while  in  other  areas  it 
is  composed  of  alternately  stratified  sandy  and  silty  layers.  The 
small  patch  south  of  Yountsville  which  is  really  a  fine  sand  was 
included  with  this  type  on  account  of  its  small  size. 

The  largest  area  still  farther  south,  is  a  rather  heavy  fine  sandy 
loam.  The  portion  of  the  type  lying  east  of  Sugar  Creek,  ad- 
jacent to  the  uplands,  is  also  noticeably  heavy.  The  Genesee  fine 
sandy  loam  occupies  first  bottoms  and  is  almost  entirely  free  from 
gravel.  It  is  subject  to  occasional  overflows,  but  crops  are  seldom 
injured  by  floods.  The  surface  of  the  type  is  gently  undulating 
and  the  areas  are  all  well  drained,  except  for  overflows. 

The  Genesee  fine  sandy  loam  is  productive  and  easily  culti- 
vated. It  is  an  excellent  soil  for  the  growing  of  watermelons  and 
well  adapted  to  early  garden  crops.  Corn  is  at  present  the  chief 
product,  and  where  the  sandy  loam  subsoil  occurs  within  3  or  4 
feet  of  the  surface  an  average  yield  of  about  40  bushels  per  acre 
is  secured. 

Rodman  Gravelly  Sandy  Loam. 

The  surface  soil  of  the  Rodman  gravelly  sandy  loam  is  a  dark  or 
light-brown  gravelly  sandy  loam  or  loam  from  8  to  15  inches  deep. 
The  subsoil  is  a  brownish  sandy  loam  or  loam  containing  varying 
quantities  of  gravel.  Often  the  deep  subsoil  or  substratum  repre- 
sents a  bed  of  gravel  with  comparatively  little  fine  material.  This 
is  frequently  used  for  surfacing  road  beds.  On  the  crests  of  hills 
and  ridges  gravel  and  small  stones  are  more  abundant  than  on 
the  lower  slopes.     Much  of  the  gravel  consists  of  limestone. 

The  Rodman  gravelly  sandy  loam  covers  only  a  small  propor- 
tion of  the  county,  the  largest  area  occurring  as  a  ridge  north  of 
Darlington.  Other  areas  occur  as  isolated  hills  and  ridges  in  this 
section. 

The  type  is  usually  associated  with  the  Montgomery  silt  loam 
and  frequently  represents  elevations  occurring  within  this  type 
from  which  the  silty  covering  has  been  partially  removed. 

The  material  corresponding  with  the  subsoil  of  the  Rodman 
gravelly  sandy  loam  outcrops  in  many  places  beneath  the  Mont- 
gomery silt  loam  in  the  bluffs  and  slopes  along  Sugar  Creek  and 
smaller  streams.  The  two  areas  north  of  Yountsville  occupy  hills 
of  considerable  elevation  overlooking  the  valley  of  Sugar  Creek. 
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The  larger  of  these  areas  has  suffered  more  from  erosion  than  any 
of  the  others. 

The  physiographic  position  and  structure  of  this  type  permit 
rapid  and  thorough  drainage.  On  the  more  elevated  areas  drain- 
age is  excessive,  and  when  crops  do  not  receive  the  natural  amount 
of  rainfall  during  the  growing  season,  yields  are  lighter. 

The  Rodman  gravelly  sandy  loam  is  devoted  to  general  farm- 
ing. Corn,  oats,  w^heat,  and  rye  produce  fair  yields.  Clover  does 
better  giving  yields  of  1^  to  2  tons  per  acre.  This  soil  should  prove 
a  very  valuable  one  for  the  growing  of  alfalfa,  on  account  of  its 
high  content  of  lime. 

Steep  Broken  Land. 

The  classification  steep  broken  land  embraces  all  those  areas 
w^hich  are  so  steep,  rough  or  stony  as  to  be  of  little  agricultural 
value.  These  include  the  steep,  stony  hillsides  and  bluffs  along 
the  streams  and  the  land  thoroughly  dissected  by  numerous  small 
streams  flowing  into  Sugar  Creek. 

From  a  point  west  of  Alamo  on  Sugar  Creek  much  of  the 
steep  broken  land  extending  along  this  stream  and  its  larger  trib- 
utaries is  precipitous,  and  bare  walls  of  rock  fretiuently  over  100 
feet  high  are  exposed. 

Some  spots  included  with  the  steep  broken  land  are  cultivated, 
but  these  of  course  simply  represent  areas  of  other  soils  too  small 
to  be  separated  on  a  map  of  the  scale  used  in  the  survey. 

The  irregular  soil  covering  varies  from  a  thin  fine  sandy  loam 
on  the  slopes  to  a  silty  loam  often  as  deep  as  16  inches  on  the  crests 
of  ridges.  In  some  places  the  buff  or  yellow  silty  clay  subsoil  is 
exposed.  The  soil  of  the  more  nearly  level  intermediate  areas  if 
mapped  separately  would  be  classed  with  the  Montgomery  silt 
loam. 

This  land  should  be  largely  used  for  pasturage  and  forestry. 

Muck. 

Muck  consists  of  decaying  vegetable  matter,  including  some 
mineral  matter  or  soil.  The  material  is  black  in  cAor,  fluffy  when 
dry,  and  it  extends  to  a  depth  of  about  2  to  3  feet.  Peat,  or  poor 
organic  matter,  may  be  reached  below  the  surface  stratum  of 
Muck.  This  mass  of  original  material  rests  upon  a  deposit  of 
stiff',  blue  clay  which  in  turn  is  underlain  by  gray  fine  sand  and 
gravel. 
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Owing  to  the  thoroughness  of  decomposition  the  original  struc- 
ture of  the  plant  remains  is  no  longer  distinguishable,  except 
perhaps  in  some  of  that  of  the  lower  depths. 

The  largest  area  of  Muck  and  the  only  one  of  any  consequence 
in  the  county  occurs  about  two  miles  east  of  Cherry  Grove.  It 
occupies  what  was  formerly  known  as  Lye  Creek  Swamp. 

In  character  of  material  the  Muck  of  the  smaller  areas  is  fairly 
typical,  but  the  depth  is  usually  shallow,  sometimes  being  not  more 
than  eight  inches. 

No  attempt  has  been  made  to  show  upon  the  map  numerous 
areas  of  Muck  occupying  less  than  20  acres,  which  occur  in  the 
Clyde  silty  clay  loam  type  of  soil. 

On  account  of  the  flat  surface  of  the  Muck  areas  the  natural 
drainage  is  poor.  The  large  area  referred  to  has  been  reclaimed 
by  means  of  large  open  ditches,  and  is  under  cultivation.  On  the 
better  drained  areas  corn  is  the  principal  crop  grown,  with  yields 
of  50  to  75  bushels  per  acre,  when  fertilizer  is  applied  at  the  rate 
of  125  pounds  per  acre.  A  mixture  analyzing  8  per  cent,  of  potash 
and  8  per  cent,  of  phosphoric  acid  is  used.  Without  fertilization 
corn  yields  about  20  bushels  per  acre.    It  is  of  an  interior  quality. 

Commercial  fertilizers  containing  a  large  percentage  of  potash 
salts  are  especially  beneficial  upon  the  Muck.  A  complete  mix- 
ture analyzing  4  per  cent,  nitrogen,  8  per  cent,  phosphoric  acid, 
and  10  per  cent,  of  potash  is  recommended,  where  truck  crops  are 
grown  on  this  land.  From  500  to  1,500  pounds  of  this  mixture  per 
acre  may  be  profitably  applied. 

Muck  is  adapted  to  the  production  of  celery,  lettuce,  cabbage, 
carrots,  onions  and  potatoes.  Throughout  the  central  States  these 
crops,  and  in  some  localities  peppermint,  are  extensively  grown, 
and  considering  the  profits  to  be  derived  from  these  special  crops 
it  is  believed  that  the  Muck  of  Montgomery  County  should  be  used 
in  this  way  rather  than  in  the  production  of  the  general  farm 
crops. 

Meadow. 

Areas  of  Meadow  occur  as  narrow  strips  along  nearly  all 
the  courses  of  the  streams  in  the  County,  the  exception  being 
Sugar  Creek.  These  areas  are  subject  to  overflow  and  represent 
the  accumulation  of  water-transported  material  derived  from  the 
upland  soils.  The  material  varies  widely  in  texture  over  small 
areas,  the  range  being  from  sand  to  heavy  clay  loam.  Satisfac- 
tory separation  of  the  bottoms  into  types  could  not  be  accom- 
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plished  owing  to  the  intricate  association  of  the  non-textural  ina 
terial.  Some  of  that  along  the  upper  reaches  of  a  stream  repre- 
sents poorly  drained  Clyde  silty  clay  loam  with  a  coating  of  muck 
a  few  inches  or  more  in  thickness.  As  the  streams  increase  in 
size  and  the  channels  deepen  the  areas  of  Meadow  become  broader 
and  better  drained,  giving  rise  to  a  phase  of  predominantly  sandy 
loam.    This  condition  prevails  along  all  the  larger  streams. 

The  areas  of  Meadow  are  not  suitable  for  cultivation,  but  sup- 
port sufficient  grass  for  pasturage.  The  timber  growth,  which 
is  usually  quite  heavy,  consists  of  oak,  hickory,  elm,  sycamore,  and 
other  hardwoods. 

SUMMARY. 

Montgomery  County  is  situated  in  the  west-central  part  of 
Indiana  and  comprises  508  square  miles  or  325,120  acres.  The 
surface  features  vary.  The  northern  part  is  gently  rolling 
prairie,  the  east-central  undulating,  and  the  west-central  part  roll- 
ing to  hilly.  Below  Yountsville  the  country  bordering  Sugar 
Creek  and  its  tributaries  is  rough  and  uneven,  being  intersected 
by  numerous  small  streams  which  occupy  deep  gullies  and  ravines. 

Montgomery  County  was  organized  in  1823  and  Crawfords- 
ville  was  founded  about  this  time.  It  is  the  county  seat  and  at 
present  has  a  population  of  about  10,000. 

The  mean  annual  rainfall  is  36.71  inches.  The  absolute  maxi- 
mum temperature  is  105°F.,  and  absolute  minimum  -33°  at  Lafay- 
ette and  -24°P.  at  Veedersburg.  The  average  date  for  the  last 
killing  frost  in  spring  is  April  27  and  for  the  first  in  fall  Octo- 
ber 21. 

The  county  is  well  provided  with  steam,  electric,  and  wagon 
roads,  which  afford  ample  transportation  for  all  parts  of  the 
county. 

Drainage  of  the  area  is  principally  through  Sugar  Creek.  The 
main  tributaries  are  Walnut  Fork,  Lye,  Black,  Offield,  and  Indian 
creeks.  Coal  Creek  drains  the  northwestern  portion  directly  into 
the  Wabash,  and  the  southern  and  southwestern  parts  are  drained 
by  Big  and  Little  Raccoon  creeks. 

General  farming  is  the  type  of  agriculture  followed  in  Mont- 
gomery County.  Com,  oats,  wheat,  clover  and  timothy  are  the 
chief  crops.     Live  stock  is  not  raised  extensively. 

Alfalfa — an  ideal  forage  crop  and  a  splendid  soil  renovator — 
has  been  successfully  tried  on  a  small  area.  More  attention  should 
be  given  to  this  crop  and  to  the  clovers. 
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The  average  size  of  farms  is  about  80  acres.  About  60  per 
cent,  of  the  farms  are  operated  by  the  owners.  Many  retired  far- 
mers live  in  the  towns,  and  rent  their  farms. 

The  value  of  the  farm  ranges  from  $15  to  $50  for  rough, 
broken  land,  to  $100  or  $150  for  ''sugar  tree  land''  and  other 
light-colored  soils,  and  from  $150  to  $200  for  ''black  land''  and 
prairie  land. 

Eleven  types,  including  Steep  broken  land.  Muck,  and  Meadow, 
are  mapped.  These  have  all  been  derived  from  glacial  material. 
The  light-colored  types  need  organic  matter.  The  dark  soils  hav- 
ing remained  in  a  swampy  or  poorly  drained  condition  for  a  con- 
siderable period,  contain  more  humus. 

Silt  loams  cover  the  greater  part  of  the  county,  the  Montgom- 
ery silt  loam  being  the  dominant  type.  It  is  well  suited  to  all 
the  crops  grown  in  the  county  and  may  be  said  to  be  the  general 
purpose  soil  of  the  area.  A  flat  phase  of  the  type  occurs.  This 
is  one  of  the  best  corn  soils  in  the  county. 

The  Miami  series  is  represented  by  one  type,  the  silt  loam.  This 
is  an  extensive  soil  to  the  east,  but  occurs  only  in  the  eastern  part 
of  Montgomery  County.  It  is  a  good  grass  soil  and  considered  fair 
for  general  farming. 

One  Carrington  soil,  the  silt  loam,  is  found.  This  is  a  strong 
soil,  containing  a  high  percentage  of  organic  matter  and  well  suited 
to  general  farming.  It  is  the  prairie  soil,  with  an  undulating  to 
rolling  surface,  and  the  highest  priced  soil  in  the  county. 

The  Genesee  series  is  represented  by  one  type,  a  fine  sandy 
loam,  which  occupies  the  flood  plains  of  Sugar  Creek  and  the  other 
streams  of  importance.  It  is  devoted  principally  to  the  culture 
of  corn  and  grass.  Melons  and  garden  truck  are  grown  in  some 
localities. 

The  Pox  series  occupies  the  terraces.  The  sandy  loam  is  found 
on  the  lower  terraces;  the  silt  loam  on  the  higher.  The  latter 
closely  resembles  the  Montgomery  silt  loam.  Both  the  Fox  soils 
are  good  general  farming  types,  and  in  some  places  are  devoted 
to  small  fruits  and  market  gardening. 

The  Rodman  gravelly  sandy  loam  is  of  small  extent.  It  occurs 
in  morainic  country.  It  is  a  fairly  good  soil  for  general  farm 
crops,  though  somewhat  droughty. 

Steep  broken  land  permits  of  some  patchy  farming  with  fairly 
good  yields,  but  the  greater  part  of  the  type  is  unfit  for  cultiva- 
tion. 
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Muck  has  been  drained,  and  when  properly  cared  for  and  fer- 
tilized produces  abundantly  of  corn  and  grass.  Special  crops,  such 
as  onions,  celery,  carrots  and  cabbage  should  prove  remunerative. 

Meadow  land  is  usually  too  wet  for  cultivated  crops  and  is 
best  suited  to  pasturage. 


Edward  Barrett,  State  Geologist,  Indianapolis,  Indiana: 

We  herewith  transmit  the  report  and  map  concerning  the  soil 
survey  of  Putman  County  as  a  portion  of  the  united  efforts  of 
the  State  Geologist  and  assistants  in  the  development  of  the  agri- 
cultural conditions  and  soil  managements  of  Indiana. 

N.  CORYELL. 
H.  S.  HfjSLfjR. 
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Soil  Survey  of  Putnam  County,  Indiana. 


By  N.  Coryell  and  R.  S.  Hesler. 


DESCRIPTION  OF  THE  AREA. 

Putnam  County  is  located  in  the  southeastern  part  of  Indiana. 
It  lies  39  miles  west  of  the  city  of  Indianapolis,  and  about  an 
equal  distance  east  of  the  city  of  Terre  Haute.  Montgomery 
County  bounds  it  on  the  north,  Hendricks  and  Morgan  on  the  east, 
Owen  and  Clay  on  the  south,  Clay  and  Parke  on  the  w^est.  The 
entire  area  lies  west  of  the  meridian  87°  and  north  of  parallel 
39°  28'.  The  boundary  between  Putnam  and  Morgan  counties  fol- 
lows the  dredged  and  natural  course  of  Eel  River,  as  far  as  the 
southern  end  of  Mill  Creek  Township.  Here  the  river  enters  Put- 
nam County  and  flows  within  five  miles  of  Cloverdale.  The  stream 
enters  Owen  County  on  the  south  of  Putnam  three-fourths  miles 
northwest  of  Wallace  Junction. 

The  county  is  a  perfect  rectangle  27  miles  north  and  south, 
by  17i  miles  east  and  west,  plus  the  township  of  Mill  Creek  lo- 
cated in  the  southeastern  part.  The  total  area  of  the  county  is 
486  square  miles,  or  311,040  acres. 

The  surface  of  the  land  in  the  northeastern  part  is  level  and 
in  some  cases  slightly  undulating,  but  in  the  center  and  south- 
west it  is  somewhat  rolling,  and  in  the  neighborhood  of  the  streams, 
more  precipitous  and  hilly.  Prom  a  table  of  altitudes  furnished 
by  the  county,  it  is  shown  that  the  highest  point  between  the  Ohio 
River  at  New  Albany  and  Michigan  City  on  the  Monon  railroad 
is  one  mile  north  of  Bainbridge,  being  955  feet  above  the  sea  level, 
and  on  the  Vandalia  railroad  near  the  east  line  of  the  county  the 
altitude  reached  is  897  feet,  being  but  nine  feet  lower  than  at 
Clayton,  the  highest  point  on  the  road  between  the  Wabash  River 
and  Indianapolis. 

The  watershed  of  the  county  is  to  the  southwest.  It  is  traversed 
by  Walnut  Fork  of  Eel  River,  from  the  northeast  to  the  south- 
west, which  has  for  its  principal  tributaries  on  the  west  Little 
Walnut,  and  on  the  east  Warford's  Branch  and  Deer  Creek.  The 
southeastern  portion  finds  its  drainage  in  Mill  Creek,  while  the 
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northern  part  is  drained  by  Raccoon  Creek.  The  country  is  di- 
vided into  three  geographical  sections,  but  they  are  so  similar  in 
their  general  features  that  it  is  unnecessary  to  treat  them  sepa- 
rately here.  Each  of  these  streams  draws  supplies  from  almost 
every  part  of  the  county,  thus  furnishing  to  it  a  thorough  drain- 
age for  the  run  off  from  the  heavy  rains.  The  surface  of  the 
county  in  the  eastern  portion  is  level  or  gently  undulating,  af- 
fording extensive  fields  for  tillage  and  meadows.  The  flat  lands, 
on  the  divide  between  the  headwaters  of  Walnut  and  those  of 
the  tributaries  of  Sugar  Creek,  lying  principally  within  Boone 
County,  extend  into  the  extreme  northeast  corner  of  Putnam. 
They  sometimes  require  artificial  drainage  to  render  them  produc- 
tive. Bainbridge  is  located  near  the  southern  limit  of  the  level 
portion  of  this  divide.  Here  the  tract  is  scarcely  more  than  two 
to  three  miles  wide,  being  broken  by  the  adjacent  valleys  of  the 
intermittent  feeders  to  Walnut  Creek. 

The  northern  and  northwestern  portions  of  the  county  are  roll- 
ing to  gently  undulating,  affording  some  of  the  finest  pasturage  to 
be  found  even  in  the  remarkable  belt  of  pasture  lands  lying  along 
the  fortieth  parallel  of  north  latitude.  Other  level  upland  tracts 
are  found  northwest  of  Clinton  Falls,  on  the  county  line  north  of 
Vivalia,  about  Fillmore  and  Delmar  east  of  Greencastle,  about 
Morton,  Broad  Park,  and  Bell  Union,  but  in  every  case  the  extent 
is  limited  by  the  young  valley  of  streams.  The  plains  of  Hen- 
dricks County  extend  into  Putnam  near  the  Vandalia  and  New 
York  Central  right  of  ways,  and  also  in  the  northeastern  part  of 
the  county  about  Barnard. 

The  surface  of  the  county  is  agreeably  diversified,  consisting 
of  a  high  plain  and  woodland,  rich  in  interest  to  the  economist,  all 
uniting  to  tell  a  long  story,  recorded  on  rock  and  plain,  of  the 
earth's  past,  laden  with  promises  of  the  future.  Soils  and  surface 
deposits  are  formed  by  the  disintegration  and  destruction  of  rocks. 
If  derived  from  local  rocks  or  a  single  bed,  they  are  generally  thin 
or  obdurate,  and  the  character  of  the  production — even  of  a  people 
— ^may  be  declared  from  their  geological  deposits.  On  the  other 
hand,  a  region  having  a  soil  derived  from  the  greatest  number  of 
strata  is,  as  a  rule,  productive  and  desirable.  The  soils  of  Putnam 
County,  although  principally  composed  of  local  rocks  which  give 
the  character  to  the  different  parts,  are  also  enriched  by  materials 
imported  from  the  Paleozoic  strata  and  thoroughly  crushed, 
mingled  and  incorporated  by  the  mighty  forces  of  the  glacial  age. 
The  soil,  therefore,  is  equal  to  the  best. 
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The  alluvial  deposits  of  creek  and  river  bottoms  which  belt  the 
water  courses  are  due  to  causes  now  in  action.  This  material  is 
derived  from  the  adjoining  banks,  enriched  by  the  wear  of  rolling 
pebbles  and  grinding  sand  and  is  cast  out  by  overflows  upon  the 
flood  plains  of  the  streams.  Rich  in  mineral  plant  food,  it  always 
contains  a  large  amount  of  soluble  organic  matter,  constituting  a 
valuable  and  productive  farm  or  garden  land. 

These  deposits  are  characteristic  of  an  epoch  which  occurred 
subsequent  to  the  glacial.  The  arctic  coldness  had  subsided.  A 
great  body  or  sea  of  fresh  water  covered  most  of  the  bouthern  half 
of  the  State  with  gulfs,  bays  and  lagoon  arms  which  reached  north 
in  the  line  of  the  ice  thrusts.  A  warm,  almost  tropical  climate 
prevailed,  giving  life  and  sustenance  to  the  monster  animals  now 
extinct,  including  the  American  elephant,  whose  remains  have  been 
found  at  several  stations  in  the  count3^  This  deposit,  an  almost 
impalpable  sand  and  clay,  was  slowly  formed  at  the  bottom  of  a 
quiet  waveless  lake,  filling  up  the  lowest  inequalities  in  the  sur- 
face; for  the  lake  water  did  not  cover  the  high  lands.  Good  ex- 
amples are  seen  in  the  level  plain  adjoining  Mill  Creek,  in  the 
southeast  parts,  and  in  the  old  railway  cuts  at  and  west  of  Oakalla. 
These  loess  loams  produce  sweet  fruits,  and  being  free  from  peb- 
bles are  well  suited  for  the  manufacture  of  bricks. 

To  the  strange  phenomena  of  the  glacial  epoch  we  are  indebted 
largely  for  results  which  make  this  soil  and  surface  configuration 
so  desirable.  Evidences  of  this  violent  water  flow  are  seen  in  the 
ancient  bed  one  hundred  and  nine  feet  below  the  present  channel 
of  Eel  River  in  Clay  County.  In  Putnam  County  the  same  de- 
velopments are  met  in  sinking  wells  near  the  southern  boundary. 
At  the  fork  of  Croy's  Creek,  four  miles  west  of  Reelsville,  A.  0. 
Hough  put  down  a  bore  for  coal  about  1865,  finding  the  bottom 
rock  one  hundred  and  twenty  feet  below  the  present  water  bed.  It 
seems  possible  that  the  ancient  Walnut  Creek  flow^ed  south  eighty 
degrees  west,  or  nearly  west  by  Otter  Creek  from  Oakalla  to  the 
Wabash  in  a  channel  now  deeply  hid. 

Interesting  specimens  of  glacial  grooves,  striae  and  planations 
are  seen  in  the  rock  cut  north  of  Maple  Grove,  on  the  Monon  Rail- 
road, and  in  Section  28,  Township  13,  Range  4,  two  miles  south 
of  Putnamville.  At  the  first  locality,  the  glacier  in  its  southward 
movement,  filled  the  valley  of  the  adjoining  stream  to  the  east,  and 
was  heaped  against  and  ground  down  the  sloping  sides  and  banks 
of  the  valley.  The  planished  surface,  grooves  and  striae  are  dis- 
tinct and  perfect. 
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The  coal  measures  are  the  most  recent  rocks  exposed  and  com- 
prise the  southwestern  part  of  the  county.  Beginning  at  Port- 
land Mills,  they  generally  form  the  surface  rock  west  of  ** Little^' 
and  *'Big*'  Walnut  creeks;  south  of  Reelsville,  they  broaden  to 
the  east  to  near  Cloverdale,  and  thence  southwest  by  Doe  Creek 
to  the  southern  boundary. 

The  conglomerate  coal  occurs  at  intervals  all  over  the  district. 
At  a  few  stations  it  attains  a  thickness,  in  small  pockets,  of  two 
or  three  feet,  but  such  pockets  or  pools  are  limited  in  width  to  a 
few  yards  or  rods.  As  a  rule,  the  seam  is  barren  or  only  one  or 
two  inches  thick  and  will  not  exceed  an  average  of  four  inches. 
The  product  is  at  the  same  time  sulphurous  and  inferior.  In  the 
vicinity  of  Morton,  a  depression  in  the  underlying  rocks  gives  an 
eastern  extension  of  the  coal  measure  rocks  and  many  beautiful 
fossil  ferns  and  trunks  of  plants  indicate  the  horizon  of  coal.  The 
superimposed  sand  rock  have  been  chiefly  eroded.  Other  outcrops 
of  coal  occur  north  and  northwest  of  Reelsville,  generally  thin  and 
unworked. 

These  outcrops  are  only  opened  for  local  use  now,  and  will  not 
pay  to  work,  except  by  stripping;  but  in  the  future-,  when  coal 
may  possibly  become  scarce,  seams  eighteen  inches  thick,  and  even 
less,  will  be  worked,  as  such  seams  are  now  sometimes  worked  in 
Europe. 

During  the  petroleum  excitement  (about  1865)  a  prospecting 
bore  was  put  down  in  east  side  of  the  village  of  Reelsville,  com- 
mencing eighteen  feet  above  low  water  in  Big  Walnut  Creek.  There 
resulted  a  strong  flow^  of  white  sulphur  water  highly  charged  with 
sulphuretted  hydrogen  gas  and  containing  chlorides  of  sodium, 
calcium,  and  magnesium  sulphides  of  the  same  bases,  with  traces 
of  bromide  and  iodine.*  It  had  a  pleasant  saline,  sulphurous  taste 
and  a  pungent  odor,  and  was  found  to  have  great  medicinal  eflS- 
ciency  in  cases  of  dyspepsia,  rheumatism  and  ague.  It  was  con- 
sidered a  specific  in  diseases  of  the  liver  and  kidneys,  and  although 
the  outlet  was  covered  by  the  flood  of  1875,  its  ** magic  cures"  are 
still  held  in  kind  remembrance  of  this  vicinity. 

Six  miles  southwest  of  Cloverdale  on  the  northeast  quarter  of 
Section  12,  Township  12,  Range  5,  is  a  very  considerable  outcrop 
of  rich  band  and  kidney  iron  ore  in  a  wild,  deep  ravine.  It  was 
mined  in  1860  by  the  proprietor,  and  some  thirty  tons  sold  to  the 
Knightsville  furnace.  It  was  found  to  be  an  excellent  ore  to  mix 
as  a  flux  with  the  Missouri  or  Lake  Superior  ore.     But  the  expense 
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of  mining  and  hauling  was  fully  equal  to  the  market  value  and  the 
enterprise  was  abandoned. 

The  St.  Louis  beds  of  limestone,  from  the  surface  rocks,  is  a 
well  marked  division  from  four  to  eight  miles  broad,  extending 
from  the  extreme  northwestern  to  the  southwestern  corners  of  the 
county,  with  demanded  extensions  in  the  valleys  of  the  Chester  and 
coal  measure  beds.  These  strata  are  known  as  the  cavernous  or 
concretionary  limestones  of  the  Western  States  and  are  remarkable 
in  the  southern  part  of  this  State  for  caverns,  sunken  valleys  and 
subterranean  rivers.  South  and  east  of  Greencastle  many  funnel 
shaped  sink  holes,  which  receive  and  deliver  the  rainfall  to  hidden 
streams,  indicate  the  probability  of  small  caverns  yet  to  be  dis- 
covered here.  The  limestones  vary  much  in  (quality.  Some  are 
pure  carbonate;  others  are  silicious,  or  aluminous,  and  beds  of 
shale,  clay,  and  argillite  are  interpolated. 

About  a  mile  east  of  Cloverdale,  on  descending  from  the  lime- 
stone hills,  a  level  flat  clay  district  is  found  which  extends  east 
beyond  Eel  River  and  northeast  towards  Monrovia  in  Morgan 
County.  This  area  has  been  deeply  eroded  during  the  glacial 
epoch,  removing  more  than  fifty  feet  of  St.  Louis  limestone  and 
along  the  eastern  side  of  the  county  exposing  rocks  of  the  Keokuk 
and  Knobstone  groups.  The  excavation  is  now  refilled  with  lacus- 
tral  and  fluviatile  drift,  indicating  an  abandoned  river  bed,  which 
once  was  connected  by  Indian  Creek  with  White  River  Valley. 

Putnamville,  located  on  the  National  Road,  is  famous  for  valu- 
able quarries  of  paving  curb  and  step  stones.  From  it  have  been 
shipped  large  quantities  of  flags,  bridge,  dimension  and  rubble 
stone.  The  product  from  here  has  been  in  use,  severely  exposed 
to  the  extreme  vicissitudes  of  our  variable  climate,  including 
changes  of  many  degrees  of  temperature  in  a  single  day  for  over 
forty  years.  It  has  shown  capacity  to  resist  the  action  of  frost 
and  ice.  Samples  taken  from  the  exposed  parts  of  the  (luarry 
when  first  opened  in  1838-40,  may  be  seen  in  piers  of  the  bridges 
and  culverts  on  the  National  Road,  in  the  steps  of  the  Terre  Haute 
House  at  Terre  Haute,  and  of  the  old  university  building  at  Green- 
castle. 

Greencastle,  the  county  seat,  is  situated  on  the  high  rolling 
tableland  one  mile  east  of  Walnut  fork  of  Eel  River.  Geologically, 
it  rests  upon  the  upper  ledges  of  the  Mitchell  limestone.  The  con- 
glomerate rock  of  the  coal  measures  caps  the  summit  of  Forest 
Hill  cemetery  just  south,  as  also  the  hills  across  Walnut  just  west 
of  the  city.     Quarries  are  found  at  several  points  about  town 
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affording  an  abundant  and  cheap  supply  of  stone  which  meets  with 
the  approval  of  the  contractors  and  builders  of  roads  and  paved 
streets.  ^ 

Going  north  from  Greencastle.  many  outcrops  and  <[uarries  of 
Mitchell  limestone  are  observable,  presenting  ledges  of  rock  so 
similar  to  those  already  given  that  repetition  is  unnecessary.  The 
surface  outlook  is  characteristic  of  this  limestone  and  is  plane  on 
the  plateaus,  or  gently  undulating,  in  long  rolls  and  slopes  by  the 
action  of  air  and  moisture. 

At  Fort  Wayne,  on  September  30,  1809,  Harrison  concluded  a 
treaty  with  the  Delaware,  Pottawatomie,  ^liami  and  Eel  River 
tribes,  by  virtue  of  which  the  Ignited  States  for  a  consideration  of 
a  permanent  annuity  of  $500  each  to  the  Delawares,  Pottawatomies 
and  Miamis,  and  $250  to  the  Eel  River  tribe,  purchased  from  the 
Indians  a  section  of  the  territory  lying  on  the  southwest  side  of  a 
line  beginning  at  the  mouth  of  Raccoon  Creek  on  the  Wabash 
River,  and  extending  in  a  southeasterly  direction  to  a  point  near 
the  present  city  of  Sejrmour,  Jackson  County;  the  whole  compris- 
ing an  area  of  almost  3,000,000  acres. 

About  20  s^iuare  miles  of  the  soil,  which  is  now  Putnam  County, 
that  lies  in  the  southwest  comer,  was  south  of  that  line.  The  re- 
mainder of  the  county  was  left  unexplored  until  the  Indiana  terri- 
tory became  a  State  in  1816. 

Before  the  close  of  the  year  1821,  both  Vigo  and  Owen  counties 
were  lessened  in  area  by  the  formation  of  Putnam  County. 

Who  actually  recommended  or  first  suggested  the  name  Put- 
nam, we  probably  never  shall  know,  but,  whoever  he  may  have 
been,  no  name  could  have  been  chosen  more  illustrious,  more  hon- 
orable. Putnam  County  was  formed  December  21,  1821,  by  the 
Sixth  Session  of  the  General  Assembly  as  stated  on  page  65  of  the 
Law  of  the  Sixth  Session. 

Location  op  County  Seat. 

Jacob  Bell  of  Parke,  Abraham  Buskirk  and  Daniel  Anderson 
of  Monroe,  Jacob  Cutler  of  Morgan,  and  James  Wasson  of  Sulli- 
van, were  by  an  act  of  the  General  Assembly  given  power  to  meet 
at  John  Butcher's  home  just  northwest  of  Greencastle  on  an  emi- 
nence that  overlooks  the  Big  Walnut  Creek.  As  an  inducement 
towards  the  location  there,  and  in  consideration  thereof,  Ephraim 
Dukes  and  Rebecca,  his  wife,  conveyed  to  Amos  Robertson,  desig- 
nated as  agent  of  Putnam  County,  seventy  acres  of  land  in  the 
northwest  quarter  of  Section  21,   Township  14  north,  Range  4 
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west.  The  deed  was  executed  September  27,  1823,  and  recites  that 
the  land  is  donated  in  consideration  that  the  county  seat  is  located 
at  Greencastle.  This  tract  includes  that  part  of  the  city  now 
lying  between  Indiana  and  Locust  streets. 

The  original  town  site  consisted  of  150  acres,  divided  into  214 
lots,  and  was  bounded  on  the  north  by  Liberty  Street,  on  the  west 
by  Gillespie,  on  the  south  by  Hill,  and  on  the  east  by  Locust. 

Naturally  the  people  of  this  generation  would  be  glad  to  learn 
where  the  '*town  of  Bedford"  Putnam  County,  was,  but  alas  for 
us,  a  careful  search  of  the  deed  books,  the  plat  books,  and  other 
records  in  various  oflBces  in  the  court  house  fails  to  reveal  the 
slightest  hint  of  the  early  competitor  of  Greencastle  for  county 
seat  honors.  Some  years  after  the  county  seat  question  had  been 
settled  in  favor  of  Greencastle,  and  after  the  National  Boad  had 
been  constructed,  Putnamville,  then  a  busy  and  important  place 
on  that  great  thoroughfare,  began  to  agitate  the  question  of  the 
removal  of  the  seat  of  justice  from  Greencastle,  arguing  that  as 
Putnamville  was  more  favorably  located  as  to  the  great  highway 
of  travel  it  was  the  natural  and  logical  location  for  the  county 
seat.  An  irritating  rivalry  thus  grew  up  between  the  two  towns 
for  years  but  never  crystallized  into  any  sort  of  organized  action. 

Principal  Cities,  Towns,  Roads  and  Railways. 

Putnam  County  enjoys  unusually  good  transportation  facilities, 
due  to  the  railroads,  interurban  lines  and  improved  public  roads. 
The  county  stands  at  a  high  mark  in  agriculture  and  other  lines 
of  industry. 

The  railroads  crossing  this  area  are  the  Monon,  C.  H.  &  D., 
Vandalia,  and  New  York  Central. 

The  Monon  enters  the  county  about  three-fourths  of  a  mile 
directly  north  of  Roachdale.  From  Roachdale  the  line  runs  almost 
due  south  to  Carpentersville  3^  miles  and  to  Bainbridge  8  miles. 
From  Bainbridge,  with  several  bends  but  with  a  general  southwest 
trend,  the  Monon  goes  to  Greencastle,  the  county  seat  of  Putnam. 
After  leaving  Greencastle,  the  road  passes  through  Liraedale,  where 
it  has  a  junction  point  with  the  Vandalia,  thence  to  Putnamville. 
From  Putnamville,  the  road  swings  back  again  and  in  a  southeast 
direction  passes  through  Cloverdale,  which  is  the  last  town  in  the 
County  touched  by  the  Monon. 

This  road  has  the  greatest  mileage  of  any  other  railroad  in  the 
.  county.  The  total  number  of  miles  covered  by  the  Monon  in  the 
countv  is  about  32. 
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Roachdalc.  located  in  the  extreme  north  central  part  of  the 
rounty,  is  a  town  of  about  900  inhabitants.  Considerable  busi- 
ness is  transacted  here,  there  being  a  creamery,  large  veneering 
mills,  and  elevator,  besides  other  smaller  plants  of  various  kinds. 
Much  shipping  is  done  from  this  town.  It  is  the  junction  point  of 
the  Monon  and  the  C,  H.  &  D.,  and  these  direct  connections  with 
Chicago,  Lafayette,  Tndianapolis,  Crawfordsville  and  Greencastle 
make  good  markets  easily  accessible. 

Carpentersville  has  only  about  100  to  150  people.  Most  of  the 
business  plants  in  the  place,  which  includes  a  sawmill  and  grocer>' 
store,  are  owned  by  a  single  individual. 

Bainbridge  has  a  population  of  about  600  to  700.  A  canning 
factory  is  located  here  bringing  about  practical  truck  farming  with 
the  tomatoes.  This  factory  was  built  recently,  but  promises  exten- 
sions as  the  demand  increases. 

Greencastle  is  the  county  seat,  and  in  1910  the  U.  S.  census 
bulletin  for  Indiana  gave  the  total  number  of  inhabitants  as  3,790, 
but  in  all  probability  this  number  has  increased  to  4,000  in  the  last 
two  years.  As  a  business  center,  Greencastle  has  a  fair  standing. 
Several  lumber  yards  and  sawmills  are  located  there.  This  is  also 
the  location  of  one  of  the  most  important  seats  of  learning  in  the 
State,  DePauw  University.  This  institution  was  established  and 
maintained  as  a  college  by  a  denominational  organization.  At 
present  it  has  an  enrollment  of  1,000  students,  and  is  a  rival  of 
any  college  in  the  State  in  its  thorough  training  in  all  branches 
of  the  liberal  arts. 

Limedale  is  at  the  junction  of  the  Monon  and  Vandalia  rail- 
roads.    It  has  a  population  of  about  200. 

Putnamville  has  a  population  of  about  300  to  350.  This  town 
in  the  early  history  of  the  county  was  an  important  contender  with 
Greencastle  for  the  location  of  the  county  seat.  Putnamville 
claimed  the  important  advantage  at  that  time  of  being  situated 
upon  the  National  Road,  the  great  national  highway.  Prom  Put- 
namville have  been  shipped  large  quantities  of  paving,  curb  and 
step  stones. 

Cloverdale  does  considerable  business,  and  has  a  population  of 
about  750.  Much  of  the  land  around  Cloverdale  is  used  for  grass 
land,  and  its  products  are  marketed  in,  and  shipped  from  Clover- 
dale. There  are  several  quarries  near  Cloverdale  that  furnish 
road  metal  for  that  locality. 

The  C,  H.  &  D.  railroad  enters  Putnam  County  from  the  east 
at  a  point  about  IJ  miles  from  the  northeast  corner  of  the  county. 
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It  runs  nearly  parallel  with  the  north  boundary  line  across  the 
entire  county.     It  has  seventeen  miles  of  track  in  the  county. 

The  first  town  from  the  west  line  touched  by  this  railroad  is 
Russellville.  This  town  has  a  population  of  about  550.  It  has  a 
grain  elevator  and  also  is  a  market  for  hardwood  logs. 

Raccoon  is  a  small  town  near  where  the  C,  H.  &  D.  crosses 
Raccoon  Creek.  It  is  about  five  miles  east  of  Russellville  and  on 
the  Crawfordsville-Bloomington  road.    It  has  a  population  of  150. 

Barnard  is  on  the  C,  H.  &  D.  about  three-fourths  of  a  mile 
from  the  east  boundary  of  the  county.  It  has  a  population  of 
about  150.  It  has  a  grain  elevator,  facilitating  the  marketing  of 
the  local  crops. 

The  New  York  Central  Railroad  enters  the  county  from  the 
west  at  a  point  about  nine  miles  north  of  the  southwest  corner  of 
the  county.  It  has  a  general  northeasterly  direction  and  covers 
about  19  miles  in  the  county.  It  touches  Greencastle  at  the  north 
side,  where  it  has  a  junction  point  with  the  Monon  and  goes 
directly  to  Indianapolis.  It  has  a  block  system  and  double  track 
across  the  county.     A  coaling  station  is  located  near  Delmar. 

The  St.  Louis  division  of  the  Vandalia  Railroad  enters  the 
county  from  the  west  about  five  and  one-half  miles  north  of  the 
southwest  corner.  It  has  the  same  general  direction  as  the  Big 
Four,  and  runs  parallel  with  it  at  a  distance  of  about  one  mile, 
from  Greencastle  eastward.  It  has  about  21  miles  of  track  in  the 
county  and  its  junction  point  with  the  Monon  is  at  Limedale. 

The  only  town  touched  by  the  Vandalia  after  leaving  Green- 
castle is  Fillmore,  which  has  about  300  inhabitants.  It  has  a  grain 
elevator,  lumber  yards  and  sawmill. 

The  interurban  line  that  enters  Putnam  County  is  the  Terre 
Haute  division  of  the  Terre  Haute,  Indianapolis  and  Eastern  Trac- 
tion Company.  It  affords  splendid  passenger  service  to  Indian- 
apolis and  intermediate  points  and  also  to  Terre  Haute  and  Brazil. 
The  line  also  handles  freight.  It  passes  through  Fillmore  and 
Greencastle  and  has  about  20  miles  of  track  in  the  county. 

The  public  roads  of  Putnam  County  are,  on  the  whole,  good. 
In  the  more  undeveloped  and  hilly  parts  of  the  county,  they  are 
as  yet  in  poor  repair,  but  the  most  important  highways  and  thor- 
oughfares are  in  good  condition.  This  is  due  largely  to  the  fact 
that  the  farmers  realize  that  good  roads,  properly  constructed,  are 
one  of  the  most  valuable  assets  of  farming  land.  Much  good  road 
metal  is  quarried  in  the  county  for  local  construction  as  well  as 
elsewhere  in  the  State. 
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Three  public  roads  of  more  than  local  importance  cross  this 
county.  The  National  Road,  constructed  by  the  Government  in 
the  pioneer  days  of  westward  settlement,  enters  the  county  at  the 
east,  about  the  center  of  Section  29,  Range  3  W.,  Township  14 
North.  It  runs  in  a  general  southwest  direction  and  leaves  the 
county  near  the  place  where  the  Vandalia  Railroad  enters  from 
the  west.  The  National  Road  is  much  used  by  tourists  and  trav- 
elers and  is  becoming  an  automobile  thoroughfare  from  Indian- 
apolis to  Terre  Haute.  It  passes  through  Putnamville,  about  four 
miles  south  of  Qreencastle,  and  Manhattan,  a  small  town  of  about 
150  inhabitants,  that  is  located  about  four  miles  southwest  of  Put- 
namville. The  National  Road  is  well  constructed  of  crushed  rock 
and  was  an  important  factor  in  the  early  development  of  the 
county. 

The  Crawfordsville-Bloomington  road,  so  called  because  it  fur- 
nishes a  direct  road  between  these  two  towns,  is  constructed  of 
crushed  rock  the  greater  part  of  the  way  through  Putnam  County. 
The  road  runs  the  entire  north  and  south  length  of  the  county  and 
has  an  extent  of  about  27  miles.  It  passes  through  the  central 
part  and  crosses  the  National  Road  about  one  mile  east  of  Putnam- 
ville. 

The  Danville  road,  an  east  and  west  thoroughfare  across  Put- 
nam County,  passes  through  Bainbridge  and  affords  a  direct  line 
for  business  and  tourist  traflBc  from  Rockville  to  Indianapolis. 

General  Development  and  Use  op  Soils. 

The  adaptation  of  soils  to  crops  has  been  recognized  only  in  a 
general  way  by  the  farmers  of  the  county.  The  **Clay^'  lands  are 
quite  generally  in  sod,  either  for  mowing  or  for  pasture,  for  which 
they  are  best  suited.  Corn,  oats,  wheat,  and  rye  are  generally 
planted  on  soils  in  both  the  valleys  and  uplands  best  suited  to 
them.  The  dairy  farming  is  usually  carried  on  on  farms  suited 
to  that  system  of  farming ;  the  more  hilly  and  rugged  fields  of  the 
farms  with  the  thin  soils  being  used  for  pasture.  Many  of  the 
dairy  farmers  own  or  lease  a  second  farm  or  tract  of  land  illy 
adapted  to  cultivation,  which  they  use  for  summer  pasturage  for 
dry  cows  and  young  stock.  Again,  many  of  the  hilly  rocky  fields 
with  thin  soils  are  used  as  sheep  pasture,  about  the  only  use  to 
which  they  can  be  put.  In  fact,  many  of  these  fields  should  not 
be  utilized  for  farm  purposes  at  all,  but  for  the  keeping  of  a  flock 
of  sheep  in  conjunction  with  other  forms  of  farm  industry. 

The  importance  of  keeping  sheep  on  the  farms  of  Putnam 
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County  to  utilize  the  rugged  hill  pastures  with  thin  soils  should  be- 
come recognizable  as  an  addition  to  the  proprietor's  income,  re- 
quiring as  it  does  but  little  time  and  attention  during  the  busy 
season  of  the  year  and  will  occupy  that  portion  of  the  farm  which 
is  least  convenient  for  tillage.  Without  increasing  in  any  sensible 
degree  its  expenses,  and  without  interfering  with  and  hindering 
other  operations,  a  limited  number  of  sheep  can  be  supported, 
mainly  upon  such  portions  of  the  farm  as  would  otherwise  be 
neglected  and  for  the  time  valueless. 

Rotation  of  crops  is  not  as  systematically  followed  by  the  farm- 
ers as  it  should  be  to  secure  the  best  results.  The  large  amount  of 
rough  land  interferes  with  or  prevents  the  establishment  of  any 
system  or  of  any  adequate  system  in  some  cases.  However,  these 
facts  should  not  influence  the  practice  of  rotating  crops  on  farms 
where  this  is  practicable.  Permanent  sods  are  the  rule  rather  than 
exceptions  on  the  clay  lands  and  also  on  much  of  the  thin  soils  of 
the  uplands.  The  example  of  this  almost  universal  practice  seem- 
ingly influences  the  practices  on  these  soils  on  which  short  term 
rotations  could  and  should  be  worked  out,  and  there  are  fields 
which  have  been  left  in  sod  until  the  tame  grasses  have  practically 
disappeared  and  mowing  no  longer  proves  remunerative. 

For  the  upland  clay  soils  in  the  hilly  portions  the  principal 
crop  should  be  hay,  either  for  feeding  or  sale,  preferably  the  for- 
mer, but  at  least  one  such  crop  as  that  of  corn  or  wheat  should  be 
grown  to  prepare  the  soil  for  other  crops.  This  necessity  being 
taken  into  account,  com  might  be  planted  the  first  year,  followed 
by  spring  grain,  either  oats  or  barley,  and  a  seeding.  For  the 
seeding,  alsike  clover  and  timothy  should  be  used,  both  being  well 
suited  to  these  heavy  soils.  The  third,  fourth,  and  fifty  years  the 
sod  should  be  moved,  or  possibly  used  for  pasture  the  fourth  and 
fifth  or  the  fifth  year.  Yet  these  soils  should  rarely  if  ever  be 
kept  in  sod  more  than  three  years  and  never  until  the  tame  grasses 
have  disappeared  from  the  sod.  They  should  be  plowed  while 
there  is  still  a  good  sod  to  turn  under,  and  they  should  not  be 
continuously  used  for  pasture  on  account  of  the  close,  dense  soil, 
which  will  become  still  more  compact  by  the  tramping  of  the  stock 
over  it. 

On  the  thin  soils  potatoes  could  well  be  grown  the  first  year, 
rye  the  second  year  with  seeding  to  clover  and  mixed  grasses,  the 
sod  land  to  be  used  for  mowing  one,  two,  or  perhaps  three  years. 
Following  their  use  for  the  production  of  hay  these  soils  may  or 
may  not  be  used  as  sheep  pasture.     If  not  grazed  too  closely,  this 
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practice  could  well  be  employed  in  the  places  of  the  second  and 
third  year  mowing ;  the  droppings  of  the  sheep  serving  as  a  partial 
top  dressing.     Corn  could  be  well  used  for  the  first  crop. 

The  rotation  for  the  light  gravelly  soils  of  the  terraces  might 
be  potatoes  or  corn  the  first  year;  winter  grain,  rye  sown  in  the 
fall  of  the  same  year,  or  spring  grain,  oats  following  the  corn,  and 
sown  the  second  year.  In  either  case  a  seeding  to  clover  and  tim- 
othy should  be  sown  with  or  among  the  crop  of  grain.  The  field 
then  can  be  used  for  meadow  and  hay.  Following  the  mowing 
during  the  second  or  third  year,  a  return  to  the  first  course  of  the 
rotation  might  be  made  or  the  sod  land  may  be  used  as  pasture 
either  for  dairy  cattle  or  sheep.  If  the  fields  are  used  for  pasture 
the  seeding  should  be  to  clover  and  mixed  grasses  instead  of  the 
clover  and  timothy  alone.  Providing  the  sod  is  good  on  these 
soils,  the  tramping  of  the  stock,  so  undesirable  on  the  clay  soils,  is 
here  desirable,  helping  to  counteract  the  natural  lightness  and 
looseness  of  the  soils  and  making  them  more  retentive  of  moisture. 

On  the  heavier  of  the  first  bottom  soils  corn  might  b^  the  crop 
for  the  first  course  of  the  rotation,  oats  with  a  seeding  to  clover 
and  timothy  for  the  second,  mowing  for  several  years,  but  never 
until  the  sod  becomes  too  poor  and  thin  to  produce  a  reasonably 
profitable  crop.  If  the  farm  is  operated  as  a  dairy  farm,  a  part 
of  the  corn  should  be  used  for  ensilage  and  after  mowing  the  seeded 
crops  of  clover  and  timothy  a  year  or  two  the  field  can  be  used  for 
pasture.  In  this  system  of  farming  a  few  acres  could  well  be 
sown  to  oats  and  peas  in  the  second  year  for  feeding  green  to  the 
milch  cows  during  the  late  summer,  when  pastures  are  likely  to  be 
short  owing  to  drought.  However,  these  lands  are  too  valuable 
in  the  production  of  intertilled  grain  and  forage  crops  to  be  exten- 
sively used  for  pasture,  unless  they  be  subject  to  overflow.  In 
which  case  if  the  flood  is  frequent,  they  would  probably  be  better 
suited  for  pasture,  and  should  be  used  permanently  as  such.  If 
sheep  are  kept,  a  portion  of  the  land  otherwise  planted  to  com 
should  be  used  for  root  crops  to  furnish  succulent  feed  during  the 
winter  months. 

On  the  heavier  soils  of  the  upland  the  first  year  clover  sod 
could  be  turned  under  for  a  planting  to  corn,  with  some  of  the 
corn  used  as  ensilage  if  it  is  a  dairy  farm.  If  sheep  are  kept,  a 
few  acres  otherwise  planted  to  corn  should  be  sown  to  some  root 
crop,  as  rutabaga  turnips  or  mangel-wurzels,  and  an  acre  or  so 
of  cabbage.  The  second  year  oats  could  be  sown  as  a  nurse  crop 
for  a  seeding  of  clover  and  timothy,  and  a  few  acres  could  well  be 
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sown  to  oats  and  peas  for  feeding  green  to  the  dairy  stock.  The 
following  year  the  timothy  and  clover  fields  should  be  mowed  for 
hay.  The  next  or  fourth  year  the  fields  can  be  used  for  hay,  pas- 
ture, or  turned  badi  to  the  first  course  of  the  rotation — com  or 
potatoes.  In  any  case  it  will  be  unwise  to  keep  the  land  in  sod 
for  more  than  two  years.  After  the  corn  is  harvested  the  first 
year  rye  may  be  sown  as  a  winter  cover  crop  and  plowed  under 
the  following  spring  in  time  to  sow  and  plant  staple  food  crops. 
The  rye  furnishes  a  profitable  green  manure  for  loosening  and 
enriching  the  soil. 

These  rotations,  it  will  be  observed,  are  not  suitable  for  all  soils 
and  soil  conditions  existing  within  the  different  divisions  of  the 
county.  Each  farmer  should  work  out  from  experience  the  rota- 
tion which  is  suited  to  his  system  of  farming,  his  soils,  and  his 
climatic,  market  and  soil  conditions.  Care  should  be  taken  in  all 
cases  to  provide  a  place  in  the  rotation,  which  usually  should  cover 
no  more  than  four  years,  for  a  legume  of  some  kind  as  a  means 
of  improving  the  soil,  and  also  for  the  production  of  grain  and 
root  crops  to  lessen  the  expense  where  such  foods  are  purchased. 
Alfalfa  should  find  a  place  on  all  farms  having  soils  which  are 
adapted  to  growing  it,  thus  accomplishing  both  objects — soil  im- 
provement and  the  production  of  protein  food  for  the  stock.  An- 
other item  of  importance  in  this  region,  where  a  great  amount  of 
land  suitable  for  sheep  pasture  exists,  is  the  growing  in  each  sys- 
tem of  rotation  of  roughage  and  succulent  feed  for  the  wintering 
of  the  fiocks. 

The  character  and  condition  of  the  soils,  the  markets,  the  trans- 
portation facilities,  and  the  adaptation  of  the  different  soils  to 
crops  should  be  considered  in  determining  the  system  of  farming 
and  the  rotations  to  be  followed,  and  consequently  the  kinds,  varie- 
ties, and  relative  proportions  of  the  different  crops,  the  fertilizer 
treatment,  the  tillage  methods,  and  the  systems  of  farm  manage- 
ment to  be  followed.  This  leads  to  a  consideration  of  the  drain- 
age, the  adaptation  of  crops  to  soil,  the  systematic  rotation  of 
crops,  improvement  of  tillage  methods,  rational  manurial  and 
fertilizer  practices,  the  improvement  of  permanent  sods,  and  the 
improvement  of  seeds  and  stock. 

The  question  of  drainage  is  of  fundamental  importance,  as  no 
other  improvement  can  be  made  permanent  and  efficient  without 
tile  as  well  as  surface  drainage.  The  close  structure  and  fine  tex- 
ture of  sorhe  of  the  soils  of  the  county  make  drainage  somewhat 
difficult  but  all  the  more  important.     It  is  certain  that  much  is 
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lost  annually  on  these  soils  through  low  crop  yields  and  partial 
or  complete  crop  failures  as  a  result  of  poor  drainage  conditions 
alone.  Therefore  thorough  drainage,  both  surface  and  sub-sur- 
face, is  essential  on  some  of  the  soils,  and  desirable  on  others,  before 
any  stable  improvement  in  their  producing  capacity  can  be  brought 
about. 

Many  crops  are  grown  on  soils  that  are  ill  adapted  to  produc- 
ing them,  almost  always  with  discouraging  results.  If  these,  as 
well  as  all  crops,  were  planted  on  soils  adaptt^d  to  their  production, 
the  yield  and  quality  would  without  (juestion  be  improved,  the 
cost  of  production  lessened,  and  the  profits  therefore  increased.  In 
connection  with  this  question  of  the  adaptation  of  soils  to  crops 
comes  the  also  important  subject  of  crop  rotation.  It  is  an  estab- 
lished fact  that  no  permanently  successful  system  of  cropping  or 
farming  can  be  established  and  maintainetl  without  a  rotation  in 
the  kind  and  character  of  the  crops  grown,  if  the  very  best  results 
are  to  be  obtained.  Different  types  of  soil  require  different  suit- 
able rotations. 

Another  important  item  in  the  betterment  of  the  agriculture  of 
the  county  is  the  question  of  tillage  methods.  As  a  matter  of  fact, 
the  first  and  most  essential  operation — plowing — is  too  often  poorly 
performed  on  the  land  that  requires  the  most  careful  cultivation. 
Perhaps  the  most  important  part  of  tillage  for  any  crop  is  the 
preparation  of  the  seed  bed,  and  this  can  not  be  properly  accom- 
plished if  the  plowing  is  poorly  done.  St)me  of  the  soils  can  be 
plowed  in  the  fall  of  the  year,  while  others  ought  never  to  be  bared 
to  the  erosion  of  winter  conditions  by  the  late  seasonal  breaking. 
Again,  some  of  the  soils  can  be  plowed  and  a  seed  bed  prepared 
only  within  a  narrow  range  of  moisture  conditions.  More  careful 
cultivation  of  the  intertilled  crops  should  be  practiced,  especially 
with  a  view  to  maintaining  the  most  favorable  moisture  conditions. 

The  fertilizer  practice  is  another  matter  for  consideration  in 
the  improvement  of  Putnam  County  agriculture.  Much  of  the 
commercial  fertilizer,  for  lack  of  definite  information,  is  used  with- 
out reference  to  its  composition  or  to  the  soil  and  crop  refjuire- 
ments.  It  is  probable  that  in  many  eases  as  much  benefit  could 
be  brought  about  in  some  other  way,  without  such  a  cash  outlay, 
as  is  required  by  the  use  of  ''phosphate."  In  the  consideration 
of  this  problem,  more  economical  handling  of  the  stable  manure 
from  the  dairies  and  flocks  of  sheep  deser\'es  attention.  Many  of 
the  soils  of  the  county  are  low  in  oi^nic  matter.  This  condition 
could  be  helped  by  a  careful  saving  of  the  stable  manure.     In  addi- 
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tion  to  this  husbanding  of  the  refuse  of  the  barns  some  crop  should 
occasionally  be  grown  and  plowed  under  as  green  manure.  For 
this  purpose  clover  sod  is  desirable,  but  if  the  crop  is  to  be  grown 
especially  for  this  purpose,  rye,  buckwheat,  or  field  peas  are  suit- 
able. In  such  practice,  rye  can  be  used  to  advantage,  as  it  can  be 
sown  in  the  fall  after  some  other  crop  has  been  harvested  and 
plowed  under  in  the  spring  before  the  time  for  planting  another 
crop,  thus  losing  no  time  or  crop  in  the  rotation.  This  practice 
will  be  found  particularly  desirable  if  the  soils  are  such,  or  the 
fields  so  located,  that  washing  takes  place  during  the  late  fall,  win- 
ter, and  early  spring.  In  this  connection  more  leguminous  crops 
should  be  grown,  peas  for  green  feed,  forage,  and  grain,  the  clovers 
for  hay  and  clover  sod  for  plowing  under,  and  alfalfa  for  protein 
feed.  All  of  these  crops  except  rye  are  legumes  and  enrich  the 
soil  in  nitrogen,  the  most  costly  of  all  the  ingredients  of  commer- 
cial fertilizers. 

In  working  out  the  scheme  of  fertilizer  practice,  and  especially 
where  the  growing  of  leguminous  crops  is  practiced,  the  use  of  lime 
is  often  essential  and  may  be  the  controlling  factor  between  suc- 
cess and  failure.  In  recent  years  the  yields  of  clover  have  been 
unsatisfactory  in  most  cases,  yet  with  the  proper  care  there  are  few 
soils  in  the  county  which  will  not  produce  clover  successfully. 
The  unsatisfactory  yields  are  due  largely  to  the  soils  having  be- 
come acid  or  sown  through  poor  cultural  methods.  This  can  be 
overcome  by  acreage  applications  of  from  one  to  five  tons  of  un 
slacked  lime  or  crushed  limestone.  When  clover  has  not  been 
grown  on  a  soil,  it  should  be  inoculated  with  the  proper  bacteria. 
This  can  be  done  by  sowing  broadcast  about  100  to  150  pounds 
per  acre  of  soil  from  a  clover  field.  By  following  this  method, 
alfalfa  could .  also  be  grown  on  the  well-drained  limestone  soils, 
especially  the  loam  and  clay  loam  types.  In  places,  the  cowpeas 
and  soy-beans  are  coming  into  favor  both  as  forage  crops  and  soil 
renovator.  Vetch  would  also  prove  profitable  for  this  purpose. 
The  country  is  a  little  far  north  for  the  growing  of  vetch  and 
cowpeas  for  hay  as  the  plants  have  a  tendency  to  mature  early  and 
produce  seed  rather  than  grow  into  tall  succulent  stems,  because 
of  the  moderately  early  appearance  of  cool  nights  that  checks  the 
vigorous  growth  and  permits  advantages  for  early  ripening. 

A  large  percentage  of  the  lands  of  the  county  are  in  perma- 
nent pastures ;  therefore  the  improvement  of  sod  land  is  not  to  be 
neglected.  This  work  is  new,  but  nevertheless  important.  These 
lands,  unless  in  forest  or  land  too  rough  and  rocky  to  deserve  even 


182  REPORT  OF  STATE  GEOLOGIST. 

the  name  of  pasture  land,  should  be  re-seeded  at  intervals  of  a  f ew 
years  and  if  possible  harrowed  to  distribute  the  droppings  of  the 
stock  and  to  disturb  the  mosses  and  weeds.  Some  of  this  sod  land 
should  also  receive  an  occasional  light  top  dressing  of  stable  ma- 
nure. 

The  improvement  of  seed  by  selection  and  breeding  should  be 
considered  by  every  farmer.  If  this  were  done  the  yield  of  crops 
could  be  materially  increased  in  the  course  of  few  years  at  an 
insignificant  and  unnoticed  cost.  The  herds  of  cattle  and  flocks 
of  sheep  are  being  improved  by  introducing  new  and  better  strains 
of  blood  and  by  the  general  upbuilding  through  care  in  crossing 
and  breeding,  using  in  every  case  only  sires  of  the  best  constitu- 
tion and  blood  obtainable.  Besides  improving  the  quality  of  the 
live  stock,  the  number  both  of  cattle  and  sheep  could  be  increased 
in  order  to  utilize  all  the  rough  pasture  lands  much  of  it  now  pro- 
ducing no  income,  and  all  of  the  forage  grown,  thus  avoiding  the 
sale  of  hay  and  straw  and  increasing  the  quantity  of  manure  re- 
turned to  the  soil. 

Agriculture  op  Putnam  County. 

Putnam  County  on  the  whole  is  a  prosperous  agricultural  area. 
However,  the  north  part  of  the  county  is  more  fertile  and  better 
adapted  to  purely  agricultural  purposes  than  the  south  half.  This 
is  due  primarily  to  the  effect  of  later  glaciation. 

During  the  four  or  five  decades  following  the  first  settlement  of 
the  county,  agricultural  developments  were  slow.  With  no  near 
available  market  for  produce,  there  w^as  no  incentive  for  people  to 
clear  and  cultivate  land.  In  the  absence  of  a  market,  fine  beech, 
hickory,  oak,  walnut,  yellow  poplar,  ash  and  hard  maple  trees 
were  felled  and  burned  in  heaps.  These  trees  were  also  used  ex 
tensively  for  fuel,  and  thus  the  county  was  almost  stripped  of  one 
of  its  important  and  beautiful  natural  resources — ^lumber.  Even 
up  until  the  last  few  years,  the  forest  trees  have  been  an  important 
source  of  income  to  the  county.  This  is  true  more  particularly  in 
the  north  part  of  the  county,  where  the  topography  permits  more 
easily  the  removal  of  large  logs  to  the  near  points  of  railroad  trans- 
portation. In  the  south  part  of  the  county  where  the  topography 
is  very  touch  diversified,  many  specimens  of  hardwood  trees,  mostly 
second  growth,  are  found  growing  upon  and  protecting  the  previ- 
ously cultivated  slopes  from  continued  erosion. 

The  first  settlers  of  the  county  produced  almost  all  of  their 
necessary  food  supplies.     Com  was  usually  the  first  and  most  im- 
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portant  crop  and  almost  always  preceded  wheat.  The  fields  were 
protected  by  rail  fences  and  much  of  the  stock,  as  cattle,  hogs,  etc., 
were  permitted  to  roam  in  the  woods  and  forage  for  themselves. 

Along  with  the  construction  of  roads  and  their  improvement 
came  also  an  advance  in  the  agricultural  development  of  the 
county.  More  lands  were  cleared  and  more  settlers  came  into  the 
country.  ,  Yellow  corn  was  more  extensively  raised  and  wheat  was 
tried.  Corn  in  most  places  in  the  county  did  veiy  well.  The  best 
crop  of  corn  in  the  county  averaged  100  bushels,  but  this  was  far 
above  the  general  average.  A  more  conservative  estimate  of  the 
average  crops  is  placed  at  25  to  30  bushels  per  acre  for  the  upland 
in  the  hilly  districts,  while  for  the  stream  bottoms  and  the  level 
districts  in  the  north  part  it  is  from  60  to  70  bushels.  Wheat  is 
not  raised  extensively. 

In  the  south  part  of  the  county,  where  the  region  is  undulating 
to  hilly,  practically  all  of  the  higher  upland  is  used  as  grass  land. 
Timothy  is  raised  here  with  much  success.  Clovers,  especially 
alfalfa,  have  not  been  given  the  attention  that  they  should  have, 
although  several  fields  have  been  tried  and  some  good  results  ob- 
tained. A  study  of  the  conditions  under  which  these  plants  grow 
and  the  fundamental  food  materials  which  they  demand  is  made 
available  by  the  experiment  station  at  Lafayette,  Indiana,  and  the 
Department  of  Agriculture  at  Washington,  D.  C.  Corn  is  grown 
to  an  advantage  only  in  the  bottom  lands  in  the  southwestern  part 
of  the  county.  The  yields  are  usually  good,  but  the  amount  of 
available  land  does  not  permit  large  averages,  and  almost  all  corn 
raised  is  used  for  stock  feeding  on  the  local  farms. 

Railroads  had  an  important  effect  upon  the  agricultural  devel- 
opment of  the  county.  The  market  places  were  increased  from 
one  to  many.  Small  towns  that  had  before  only  afforded  a  place 
of  procuring  the  staple  necessities  now  became  good  markets  for 
everything  that  the  farm  could  produce.  The  corn  crops  were 
increased.  Stock  was  raised  for  marketing.  An  increase  in  the 
acreage  of  wheat  was  made.  Wheat  in  most  places  averages  about 
15-18  bushels  per  acre.  The  wheat  acreage  is  decreasing  as  is 
also  the  yield  of  wheat  per  acre.  Oats,  on  the  other  hand  has  been 
increasing  in  acreage.  The  yield  averages  from  35  to  40  bushels 
per  acre.  Much  attention  is  given  to  the  smaller  truck  crops. 
Tomatoes  are  grown  near  Bainbridge,  and  found  profitable.  A 
factory  located  there  furnishes  an  ample  local  market.  Potatoes 
are  not  grown  extensively  for  market.  The  small  fruits  are  raised 
principally  for  local  consumption.     But  apples,  peaches  and  pears 
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have  been  receiving  careful  culture.  Several  orchards  of  both 
peaches  and  apples  are  bearing  well  and  furnish  the  owners  with 
a  good  source  of  revenue.  Many  of  the  slopes  in  other  districts 
of  the  county  will  be  turned  to  this  horticultural  use  and  realize 
handsome  profits.  Fruit  growing  is  one  of  the  coming  industries 
of  the  State,  and  many  places  that  were  thought  practically  useless 
have  become  the  location  of  splendid  orchards. 

According  to  the  13th  Agricultural  Census  of  the  United 
States,  the  Bulletin  of  Indiana  gave  the  following  data  concerning 
the  crops  of  Putnam  County  for  1910. 

Acres.  Bushels. 

Corn    61,898  2,175,110 

Oats   15J72  377,280 

Wheat    18,559  228,310 

Tons. 

Clover    3,978  4,711 

Timothy    18,117  20,400 

Timothy  and  clover 4,838  5,C30 

In  1910,  there  were  2,962  farms  in  Putnam  County  with  a 
total  acreage  of  292,399  acres  over  against  2,883  farms  in  1900 
with  a  total  of  301,039  acres.  This  would  tend  to  show  that  the 
principle  of  extensive  rather  than  intensive  farming  was  being 
practiced  in  the  agriculture  of  the  county.  Of  the  farms  in  the 
county  in  1910,  there  were  23  of  under  3  acres,  158  of  3  to  9  acres, 
156  of  10  to  19  acres,  621  of  20  to  49  acres,  919  of  50  to  99  acres, 
671  of  100  to  174  acres,  240  of  175  to  259  acres,  151  of  260  to  499 
acres,  and  23  of  500  acres  and  over. 

The  average  value  per  acre  of  land  in  the  year  1900  was  $26.83. 
In  1910,  the  average  value  per  acre  of  land  was  $49.41,  showing 
an  average  increase  per  acre  of  $22.58. 

Of  the  value  of  live  stock  raised  in  Putnam  County,  horses  are 
in  the  lead.  The  total  number  of  all  horses  in  the  county  in  1910 
was  11,046,  with  a  total  value  of  $1,069,539;  16,554  cattle,  but  the 
total  value  was  only  $581,899 ;  58,  088  hogs,  with  a  total  value  of 
$393,749.     Mules  were  valued  at  $160,739,  and  sheep  $116,411. 

Climate. 

The  general  temperature  conditions  of  Putnam  County  are  in 
every  respect  typical  according  to  the  fluctuations  subject  to  a 
district  located  within  an  inland  State.  The  winters  are  cold  but 
not  excessively  severe ;  the  summers  are  warm  and  usually  accom- 
panied by  sufficient  rainfall  to  stimulate  a  good  forage  growth. 
Droughts  are  unknown,  though  occasionally  a  few  weeks  pass  with 
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out  perceptible  precipitation  other  than  the  heavy  dews  in  summer 
or  frosts  of  the  colder  seasons.  The  rains  are  distributed  over  the 
growing  season,  and  assist  in  making  the  district  one  most  favor- 
able for  staple  crops. 

The  following  data  taken  from  the  United  States  Climatological 
Bulletin  for  southern  Indiana  shows  the  most  important  facts 
about  the  climate  of  the  county.  Putnam  County  has  no  U.  S. 
Weather  Station — Terre  Haute,  Vigo  County,  and  Rockville,  Parke 
County,  are  the  nearest  available  stations  to  the  area  from  which 
data  can  be  taken.  The  average  date  of  early  and  late  killing 
frosts  over  a  period  of  16  years  is  follows : 

Station.  First  in  Autumn,  Last  in  Spring. 

Rockville  October    7  April  27 

Terre  Haute  October  22  April  17 

The  temperature  and  precipitation  taken  over  a  period  of  22 
years  are  as  follows: 

Mean  temperature  and  average  precipitation  at  (1)  Rockville: 

Month,                                 Mean  Temperature,    Average  Precipitation, 

Degrees  F.  Inches. 

January   28.0  2.50 

February    28.6  2.42 

March    40.4  3.64 

April   52.4  3.38 

May   62.4  4.21 

June    71.2  4.15 

July  ....". 74.8  3.25 

August    73.0  2.88 

September   67.3  2.92 

October    54.6  2.27 

November    41 .8  3.50 

December    32.1  2.56 

Annual    52.2  37.68 

Mean  temperature  and  average  precipitation  at  (2)  Terre 
Haute : 

Month,  Mean  Temperature,    Average  Precipitation, 

Degrees  F,  Inches. 

January   29.5  2.64 

February    30.2  2.43 

March    43.6  4.12 

April   53.9  3.68 

May  ' 65.1  4.08 

Junei   73.7  4. 14 

July    77.6  3.12 
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Month.  Mean  Temperature,    Average  Precipitation, 

Degrees  F.  Inches. 

August    75.9  3.11 

September   60.5  2.71 

October    57.3  1.96 

November    44 .1  3.19 

December  34.3  2.63 

Aamial   54.6  37.81 

Maximum  and  Mimmum  Temperatures. 

Highest  temperature  recorded  for  a  period  of  22  years  at  Rock- 
ville  up  to  1910,  104°,  in  July.    At  Terre  Haute,  104°  in  July. 

Lowest  temperature  recorded  for  the  same  length  of  time,  at 
Rockville,  —22°,  in  February.  At  Terre  Haute,  —17°,  in  Feb- 
ruary. 

The  preceding  data  can  be  used  to  apply  to  Putnam  County, 
since  there  is  very  little  variation  between  Vigo  and  Parke  coun- 
ties, and  as  Putnam  County  lies  in  the  same  latitude  north  and 
adjacent  to  the  latter. 

Glaciation. 

A  brief  survey  of  the  glaciers  and  glacial  erosion  will  be  found 
beneficial  here  in  reference  to  the  local  soils.  For  this  general  in- 
formation I  am  indebted  to  the  works  of  Dr.  Charles  Dryer,  Dr. 
T.  C.  Chamberlain,  Prof.  Rollin  D.  Salisbury,  Frank  Leverett  and 
the  late  publication  of  C.  W.  Shannon,  all  of  whom  have  made 
special  investigations  of  the  glacial  deposits  of  Indiana. 

**Th€  work  of  the  glaciers  in  Indiana  has  been  attracting  the 
attention  of  geologists  and  other  investigators  for  a  number  of 
years.  Both  the  State  and  the  United  States  Surveys  have  done  a 
great  amount  of  work,  and  are  at  present  engaged  in  the  investi- 
gation. A  careful  study  of  the  glacial  deposits  in  Indiana  will 
throw  much  light  on  the  results  of  glaciation  in  general.  *  It  is  in 
Indiana  that  we  find  about  the  first  recognition  in  America  of  the 
boulders  as  erratics  and  striae  as  products  of  ice  action.  So  long 
ago  as  1828,  granite  and  other  rocks  of  distant  derivation  were 
observed  by  geologists  near  New  Harmony,  in  the  southwestern 
part  of  the  State;  at  nearly  as  early  a  date  (1842)  strise  were 
noted  near  Richmond,  in  the  eastern  part  of  the  State. '  But  even 
with  these  observations,  very  little  attention  was  given  to  the  de- 
posits until  within  the  past  twenty-five  or  thirty  years. 

**  About  four-fifths  of  the  State  lies  in  the  glaciated  area*     In 
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the  south  central  part  of  the  State  is  a  driftless  area  comprising 
all  or  a  part  of  twenty  counties. 

*  *  Two  distinct  periods  of  glaciation  are  recognized  and  in  addi- 
tion much  material  derived  from  a  third  in  which  the  advance  of 
the  sheet  did  not  reach  this  county,  but  produced  many  important 
surface  features  by  the  wind  and  water  action  upon  the  outwash 
material. 

**The  various  stages  producing  glacial  deposits  are  spoken  of 
as  (1)  The  first  ice  invasion,  a  lobe  of  the  lUinoian  sheet  which 
reached  even  to  the  eastern  side  of  Indiana.  (2)  The  loess  de- 
positing stage,  coordinate  with  the  flow  of  the  lowan  sheet.  (3) 
The  Wisconsin  State." 

The  Illinoian  Glacial  Invasion. — The  State  was  invaded  by  ice 
which  had  its  center  of  dispersion  in  the  elevated  districts  to  the 
east  and  south  of  Hudson  Bay.  From  the  region  to  the  north  of 
Lake  Huron  there  was  a  movement  to  the  west  of  south  over  the 
basin  of  Lake  Michigan,  Illinois  and  Indiana.  From  a  part  of 
this  sheet  the  part  known  as  the  Illinoian  lobe  was  formed.  The 
deposit  left  by  this  invasion  constitutes  the  surface  (aside  from 
the  covering  of  loess)  over  southwestern  Indiana  and  an  area  of 
almost  equal  size  in  the  southeastern  part,  that  is,  it  covers  the 
entire  area  between  the  glacial  boundary  and  the  line  of  the  Wis- 
consin drift.  Many  wells  and  drillings  have  shown  that  this 
drift  is  also  present  farther  to  the  north  underlying  the  Wisconsin. 
The  thickness  of  this  drift  over  the  area  of  its  exposure  is  in  gen- 
eral about  twenty-five  feet,  except  in  filled  valleys.  In  places  the 
ridges  carry  but  a  thin  coating,  while  adjoining  valleys  may  be 
filled  100  feet  or  more.  At  the  southern  limit  the  coating  of  mate- 
rial is  very  thin  in  most  places,  and  while  the  boundary  is  not  well 
marked  by  a  well  defined  ridge,  the  character  of  the  soil  and  the 
natural  vegetation  mark  approximately  the  limits  of  the  drift. 

In  general  the  material  is  of  a  yellowish  brown  color  to  a 
depth  of  fifteen  feet  or  more,  beneath  which  the  color  is  a  gray  or 
blue  gray.  There  is  every  transition  from  the  brown  to  the  gray ; 
it  is  therefore  probable  that  the  brown  is  an  altered  gray  till,  the 
oxidation  of  the  iron  having  produced  the  color.  In  the  filled  val- 
leys sand  and  gravel  are  often  found,  and  in  the  northern  part  of 
the  area  the  drift  becomes  more  variable.  The  underlying  rock 
formation  in  most  of  the  area  appears  to  have  contributed  largely 
to  the  material  of  the  till.  Where  the  underlying  rocks  are  of  a 
friable  nature,  the  material  has  been  reduced  to  sand  or  clay  and 
few  if  any  pebbles  remain  in  the  till,  the  coarse  and  pebbly  con- 


188  REPORT  OF  STATE  GEOLOGIST. 

stituents  of  the  till  thus  vary  with  the  character  of  the  underlying 
rocks.  The  locally  formed  pebbles  and  rock  fragments  are  chiefly 
sandstone,  but  numerous  foreign  rocks  and  boulders  of  large  size 
are  occasionally  found  near  the  limits  of  the  drift.  The  region 
presents  a  fair,  even  topography.  In  places,  knolls  and  ridges  with 
undulating  surfaces  occur,  but  only  in  the  region  of  the  young 
streams  do  they  reach  any  great  height.  Striae  are  found  in  sev- 
eral places  in  the  county.  They  occur  along  Bamp  Creek,  Little 
Walnut,  Deer  and  Mosquito.  The  markings  are  chiefly  upon  the 
sandstone  exposures  of  the  Mansfield  formation. 

The  Loess  Depositing  Stage — The  lowan  Drift. — Prior  to  the 
invasion  by  the  Illinoian  ice  lobe  there  was  a  marked  interval  of 
deglaciation  and  a  similar  interval  occurred  at  the  close  of  the 
Illinoian  period.  These  intervals  were  marked  by  leaching  and 
oxidation  of  the  drift,  the  accumulation  of  muck  and  soil,  and  the 
processes  of  erosion.  The  interglacial  interval  following  the  Illi- 
noian invasion  is  known  as  the  Sangamon  Stage. 

The  surface  of  the  Illinoian  drift  outside  the  limits  bf  the  Wis- 
consin drift  is  covered  with  a  fine  grained,  yellowish  silt  or  loam 
to  which  the  term  loess  has  been  applied.  Loess  is  a  deposit 
which,  like  sand  or  gravel,  may  be  laid  down  wherever  the  condi- 
tions are  favorable,  but  since  the  great  bulk  appears  to  have  been 
deposited  at  a  definite  stage  in  the  glacial  period,  the  time  of  depo- 
sition may  be  referred  to  as  the  Loess  Stage.  This  loess  may  be 
different  ages,  but  since  the  materials  contained  are  such  as  occur 
in  glacial  drifts  it  must  have  been  derived  from  the  drift.  The 
source  is  supposed  to  be  from  the  lowan  drift,  which  moved  south 
and  westward  over  the  States  of  Minnesota,  Iowa  and  a  portion  of 
Nebraska  and  Kansas.  The  distribution  was  due  to  the  combined 
action  of  the  wind  and  water.  The  loess  of  Indiana  varies  from  a 
fine  silt  of  a  loose,  floury  texture  to  a  compact  mass,  held  firmly  by 
a  calcareous  cement.  In  some  places  small  pebbles  are  found  im- 
bedded, also  fossil  remains  of  fresh  water  mollusks,  and  some  in- 
sects and  bones  of  mammals  are  found.  The  color  varies  from 
yellow  to  almost  white,  due  probably  to  modified  forms  of  the  same 
material.  The  thickness  varies  from  a  thin  coating  to  twenty-five 
feet  or  more.  Where  exposures  of  loess  material  occur  the  faces 
are  vertical  and  compact,  and  any  markings  upon  the  surface  re- 
main well  preserved  indefinitely. 

The  Wisconsin  Stage, — Considerable  time  elapsed  between  the 
main  deposition  of  loess  and  the  invasion  of  the  Wiscbnsin  ice 


SOIL   SURVEY   OP   PUTNAM    COUNTY.  189 

sheet.  This  time  is  designated  as  the  Peorian  Stage.  Erosion 
produced  many  changes  in  the  surface  of  the  loess  and  the  under- 
lying drift.  In  places,  extensive  deposits  of  muck  and  humus 
have  been  found.  Following  the  Peorian  Stage  there  occurred  one 
of  the  most  important  stages  of  glaciation  in  the  entire  glacial 
period.  **It  is  marked  by  heavier  deposits  of  drift  than  those 
made ,  at  any  other  invasion.  Throughout  much  of  its  southern 
boundary  in  the  United  States,  a  prominent  ridge  or  drift  is  to  be 
seen  rising  in  places  to  a  height  of  100  feet  or  more  above  the  out- 
lying districts  on  the  south,  and  merging  into  plains  of  drift  on  the 
north,  which  are  nearly  as  elevated  as  its  crest.'' 

The  southern  border  of  this  drift  sheet  is  less  conspicuous  in 
Indiana  than  in  the  States  to  the  east  and  west.  The  ridge  on  its 
southern  border  in  western  Indiana  rises  scarcely  twenty  feet  above 
the  outer  border  tract,  and  it  is  no  more  conspicuous  in  central 
Indiana.  The  limits  cross  the  country,  enter  it  a  little  north  of 
Vivalia  and  extend  southwestward  to  Limedale,  thence  south  to 
Manhattan  ^nd  then  eastward  and  south  to  the  eastern  county  line. 

Here  it  is  determined  by  the  concealment  of  the  loess  beneath  a 
thin  sheet  of  bouldery  drift. 

Thickness  of  the  Drift. — Throughout  the  State  the  thickness  of 
the  drift  varies  surprisingly.  The  portions  of  the  older  drift  ex- 
posed to  view  have  an  average  of  about  thirty  feet.  The  addi- 
tional 100  feet  of  the  later  drift,  however,  is  deposited  very  irregu- 
larly. In  the  belt  of  thick  drift  which  leads  from  Benton  County 
to  Marion,  lies  only  the  northeast  portion  of  Putnam.  The  average 
thickness  in  the  State  ranges  from  485  feet  at  Kendallville  to  only 
a  few  inches  and  in  places  leaving  the  residual  rock  formations 
bare,  as  in  southwestern  Pulaski,  southern  Jasper  and  north- 
western White. 

The  work  of  glaciation  divides  the  soils  into  two  classes,  one  of 
which  forms  the  foundation  of  the  soil  types  of  Putnam  County, 
while  the  other  appears  in  a  highly  modified  form,  being  affected 
by  the  the  loess  depositions.  The  latter  is  the  residual  soils.  These 
are  the  soils  that  have  not  been  removed  from  the  parent  rock. 
Such  soils,  in  common,  appear  in  the  driftless  area.  They  vary 
much  in  color,  texture,  structure,  and  natural  fertility,  according 
to  the  formation  from  which  they  have  been  derived.  The  poorer 
soils  are  those  derived  from  the  shales  and  sandstones.  Those 
from  limestones  are  rather  fertile,  but  will  soon  become  depleted. 
The  residual  soils  are  not  very  deep  as  a  rule,  and  do  not  withstand 
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drought  very  well.    Muck  is  also  defined  as  sedentary,  as  it  is  de- 
rived from  the  local  material  congregated. 

Tra)ispart€d  Soih. — Those  which  have  been  transported  by  the 
power  of  water,  wind  and  ice.  These  are  known  as  colluvial,  allu- 
vial and  glacial  drift  soils.  The  two  latter  classes  are  most  impor- 
tant. All  of  the  alluvial  soils  are  fertile  both  in  the  glaciated  and 
unglaciated  areas.  A  large  part  of  the  river  bottom  soils  are  low- 
lying  and  difficult  to  drain.  These  soils  vary  from  sand  and  gravel 
to  the  stiffest  clays,  but  in  general  they  are  good  clay  loams.  Corn 
is  the  principal  crop. 

The  drift  soils  are  composed  of  a  great  variety  of  types,  and 
mostly  of  good  to  fair  fertility.  The  black  loam  of  the  drift  has 
made  Indiana  take  first  place  among  the  States  in  the  production 
of  corn  and  other  staple  crops.  The  glacial  drift  deposits  are 
varied  in  the  arrangement  of  clay,  gravel  and  sand,  so  that  what 
is  true  in  one  locality  may  be  entirely  different  in  another.  But 
in  general  it  consists  of  a  confused  mass  of  material  derived  irom 
many  sources  and  is  usually  rich  in  all  the  necessary  Iplant  foods. 

The  loess  soils  are  easily  cultivated;  much  of  the  surface  of  a 
well  tilled  field  is  frequently  a  loose,  floury  dust,  and  when  small 
clods  occur  they  can  be  easily  broken.  Some  of  the  soil  may  be 
plowed  wet  and  yet  eajsily  be  worked  to  a  pliable  condition.  There 
is  a  marked  deficiency  of  organic  matter  from  the  virgin  soil  in 
comparison  to  the  soil  that  has  withstood  long  periods  of  continu- 
ous cultivation.  This  amount  often  becomes  less  and  less  until  the 
soil  reaches  a  poor  physical  condition  that  is  sometimes  difficult  to 
manage.  A  systematic  rotation  of  crops  and  good  application  of 
stable  manure  are  necessary  to  keep  the  soils  in  good  condition 
for  cultivation.  Much  of  the  land  is  used  for  pasture,  but  when 
left  uncultivated  for  a  few  years  the  ground  becomes  covered  with 
a  growth  of  briers. 

The  principal  alluvial  soils  of  the  State  are  those  of  the  White 
River,  Wabash  and  Ohio  valleys.  The  valleys  of  these  streams  and 
their  tributaries  are  the  results  of  stream  erosion,  and  chiefly  by 
the  streams  which  now  occupy  them.  During  the  glacial  period 
they  were  largely  choked  with  drift,  only  a  small  part  of  which  has 
been  removed ;  deep  ravines  exist  in  great  numbers  along  the  tribu- 
taries. 

Terraces  are  the  results  of  stream  erosion  in  the  glacial  debris. 
Between  these  terraces  are  the  bottom  lands,  almost  in  every  case 
an  entirely  productive  type.    A  large  percentage  of  the  drift  soils 
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are  better  suited  for  cultivation  than  those  of  the  drif tless  area,  but 
there  are,  however,  large  areas  of  the  former  which  are  either  too 
rough  for  agriculture  purposes,  as  in  the  maturely  eroded  area  of 
the  older  glacial  deposition,  or  too  wet,  as  exists  in  the  marsh  areas 
and  low  districts  along  Walnut  and  Mill  Creek. 

Oeological  Table. 

The  following  ta^ble  will  aid  in  arranging  the  local  formations 
in  reference  to  the  preceding  and  succeeding  one.  The  outcrops 
in  Putnam  County  are  underlined. 


(    Permian 


Pennsylvanian 


•  / 1  i 


(. 


Paleozoic 


Mlssissipplan   < 


Devonian 
Silurian 
Ordovloian 
Cambrian 


Merom  sandstone. 

Coal  measures^  shul€f  limestone. 

Mwisfield  sandstone. 

* 
Huron  limestone  and  sandstone. 
Mitchell  limestone. 
Salem  (Indiana  Oolitic)  limestone. 
Harrodshurg  limestone. 
Knohstone,  sandstone,  shale. 
Rockford  Goniatite  limestone. 


SOILS. 

Miami  Silt  Loam. 

The  surface  soil  of  the  Miami  silt  loam  consists  of  4  to  10  inches 
of  heavy  gray  to  a  dark  chocolate  colored  silt  loam.  The  subsoil 
is  a  heavy  plastic  clay  of  dark  drab  or  rich  chocolate  color,  mot- 
tled freely  by  streaks  of  reddish  yellow,  oxidized  iron.  Both  soil 
and  subsoil  have  a  dense,  close  structure,  as  well  as  a  fine  texture. 
A  clay  phase  of  the  type  is  often  found  together  with  the  silt  loam 
and  is  not  deemed  advisable  to  a  separate  classification,  being  of 
such  limited  extent,  and,  greatly  influenced  in  character  and  avail- 
able plant  food  by  the  adjacent  silt  loam. 

The  predominance  of  clay  and  silt  may  vary  as  to  the  k^cation 
and  f reeness  of  erosion  by  the  runoff.  In  such  places  the  soil  is 
shjallow ;  the  upturned  furrows  upon  exposure  become  light  gray  to 
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white  and  give  rise  to  the  term  ** white-faced  clay"  and  ** white 
slash.'*  Where  the  section  has  not  been  disturbed  by  tillage  or 
by  plant  roots,  the  clay  has  a  horizontal,  laminated  structure,  due 
to  the  processes  involved  in  its  formation.  There  are  also  struc- 
ture planes  across  these  laminae. 

This  soil  is  the  most  difficult  to  till  in  the  whole  region.  The 
fine  texture  and  the  dense,  close  structure  precludes  the  handling 
of  this  soil,  except  within  a  very  narrow  range  of  moisture  condi- 
tion. If  plowed  only  a  little  too  wet  or  a  little  too  dry,  the  result 
is  a  mass  of  clods,  which  no  amount  of  subsequent  tillage  can  re- 
duce to  a  good  seed  bed.  Fall  plowing  for  tillage  crops  is  inad- 
visable, as  the  surface  then  puddles  and  makes  the  preparation  of 
a  seed  bed  almost  impossible  without  replowing.  Even  after  the 
fundamental  operation  of  cultivation  (plowing)  has  been  per- 
formed, all  other  operations  of  the  soil  stirring  must  be  carefully 
timed  as  to  moisture  conditions  in  order  to  secure  beneficial  rather 
than  harmful  results. 

The  Miami  silt  loam  by  perfect  management  can  be  reduced  to 
a  powdery  seed  bed;  however,  a  rain  causes  a  compact  crusting 
upon  the  surface  which  often  prevents  a  good  stand  of  intertillage 
crops  even  when  the  proper  care  has  been  taken  in  all  other  pre- 
paratory necessities. , 

The  soil  is  the  most  extensive  type  of  the  county,  occupying  the 
level  uplands,  the  apparent  high  terraces  and  hill  portions  to  an 
extent.  It  alone  is  the  problematic  type  for  local  management  both 
as  to  the  retention  of  a  sod  and  to  the  growing  of  staple  crops  of 
grains. 

The  physiographic  position  and  topographical  features  are  such 
that  drainage  over  practically  the  entire  area  is  inadequate.  Most 
of  the  cultivated  fields  are  plowed  in  very  narrow  ** lands,"  the 
**dead  furrows"  serving  as  an  open  ditch  to  remove  excess  surface 
water.  By  other  farmers  the  tile  drainage  is  alone  used.  Besides, 
the  internal  movement  of  water  is  slow  and  cannot  be  readily  im- 
proved on  account  of  the  dense,  close  structure  and  the  extreme 
fineness  of  the  soil  particles.  All  these  factors  make  the  drainage 
of  this  soil  exceedingly  poor,  giving  the  soil  a  wet  ** soggy"  nature 
that  increases  the  acidic  character  and  tends  to  check  and  even 
kill  the  plant  growth.  Care  should  be  taken  to  improve  the  sur- 
face drainage  as  much  as  possible,  and  artificial  tinderdrainage 
should  be  installed  in  all  cultivated  areas.  This  would  lessen  the 
acidic  composition  and  have  a  tendency  to  give  a  better  areation. 
Liming  of  the  land  is  an  immediate  remedy  for  *'sour  lands."    To 
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do  this  would  be  expensive,  but  not  more  so  than  the  results  would 
warrant.  The  great  benefit  of  underdrainage  would  be  not  merely 
the  removal  of  the  excess  water  but  would  also  lengthen  the  period 
in  which  the  proper  cultivation  could  be  performed.  This  would 
result  in  more  thorough  tillage  methods,  and  consequently  better 
control  of  the  moisture  conditions  in  time  of  drought  as  well  as 

The  method  of  derivation  of  this  soil  type  from  the  weathering 
of  glacial  and  lacustrine  deposits,  as  well  as  the  action  of  the  wind 
in  depositing  the  loess  over  this  area  is  given  in  another  part  of 
this  report  under  the  head  of  glaciation  and  its  results. 

The  native  forests  of  original  type  have  been  mostly  cut  away 
and  for  the  most  part  the  land  is  ** cleared''  for  cultivation  or  is 
covered  with  second  growth  of  maple,  oak,  hickory,  elm,  poplar, 
and  trees  of  shrubbery-like  growth. 

The  Miami  silt  loam  is  especially  adapted  to  the  production  of 
hay,  of  which  it  yields  from  1  to  2^  tons  per  acre.  The  best  yield- 
ing fields  are  usually  of  timothy  and  alsike  clover,  the  soil  being 
much  better  adapted  to  this  species  of  clover  than  to  red  clover; 
however,  the  latter  does  well  in  places.  In  taking  the  entire  area 
the  great  number  of  fields  are  easily  killed  by  the  freezes  of  win- 
ter, especially  if  moisture  is  abundant.  Though  this  type  cannot 
be  considered  a  corn  soil  in  its  natural  state,  excellent  crops  of 
that  grain  can  be  grown.  The  average  yield  of  corn,  however,  is 
not  over  30  bushels  per  acre.  Oats  usually  give  a  good  yield, 
about  40  bushels  per  acre.  While  these  yields  are  on  typical  soil, 
the  better  managed  and  well  located  tracts  do  considerably  better, 
com  yielding  from  60  to  80  bushels,  oats  from  40  to  50  bushels,  rye 
from  25  to  30  bushels,  and  hay  seldom  less  than  2  tons  per  acre. 

Farming  practices  on  this  soil  are  not  as  good  as  they  should 
be.  This,  taken  with  the  natural  physical  properties  of  the  soil, 
curtails  production  not  a  little.  The  large  area  of  the  type  and 
its  agricultural  possibilities  make  its  improvement  one  of  the  im- 
portant factors  in  the  agriculture  of  the  county.  At  present  there 
is  no  definite  systematic  rotation  practiced,  or  the  rotation  is  so 
long  that  the  soil  is  not  much  benefited.  As  before  stated,  plowing 
should  be  done  when  the  soil  has  just  the  right  moisture  content, 
so  that  clodding  may  be  reduced  to  a  minimum.  More  organic 
matter  should  be  introduced  into  the  soil,  with  a  view  to  improve 
both  its  structure  and  its  ability  to  hold  moisture  during  droughts. 
This  will  give  better  tilth,  reduce  clodding  and  make  cultivation 
practicable  under  a  wider  range  of  moisture  conditions.     Increas- 
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ing  the  organic  matter  content  will  also  reduce  the  liability  of  pad- 
dling where  the  land  receives  a  fall  plowing.  Such  improvements 
can  be  brought  about  by  using  the  land  for  different  forms  of  ani- 
mal husbandry,  instead  of  producing  forage  crops  and  hay  for 
sale  as  such,  by  establishing  shorter  rotations,  including  more 
leguminous  crops,  such  as  alsike  clover  for  hay  and  field  peas  for 
grain  or  for  feeding  green,  and  by  turning  under  some  green  ma- 
nuring crop.  In  addition  to  the  practice  of  stock  raising  or  dairy- 
ing and  the  practice  of  rotation  and  green  manuring,  greater  care 
should  generally  be  taken  in  all  the  farm  operations,  particularly 
in  the  preparation  of  the  seed  bed  and  subsequent  cultivation, 
which  because  of  the  diflSculty  in  handling  this  heavy  soil  are  apt 
to  be  inadequate.  Careful  restrictions  of  the  soil  to  those  crops  for 
which  it  is  adapted  will  also  tend  to  make  farming  upon  it  safer 
and  more  profitable.  Agricultural  conditions  on  these  areas  are 
variable.  As  a  whole  they  are  poor  to  fair,  though  on  individual 
farms  and  in  the  better  localities,  they  are  often  excellent.  The 
improvement  of  the  soil,  as  indicated  above,  would  materially  im- 
prove conditions,  and  there  is  no  reason  why  all  the  poorer  farms 
should  not  approach  in  crop  yields  and  profitableness  the  best  now 
found. 

The  values  of  this  type  range  from  $20  to  $40  an  acre  for  that 
in  the  poorer  condition,  and  from  $75  to  $100  an  acre  for  land 
having  the  better  improvements,  buildings,  and  being  better  tilled. 

Below  are  given  the  results  of  mechanical  analysis  of  the  Miami 
silt  loam: 


Location, 


3  milee  east  of  Mt.  Meridian  on 
eouth  side  of  National  Road . . 

Center  of  Eaat  H  Sec.  26,  T.  U 
N.,R.4W 


DsscBiPnoN. 


fSofl 

iSubmil 
fSoil.... 
I  Subsoil 


1 

1 

Coarse  Sand,  Per  Cent. 

Medium  Sand,  Per  Cent. 

i 

Very    Fine    Sand,    Per 
Cent. 

• 

1 

• 

a 
i 

0.25 

1.4 

0.8 

3.1 

1.0 

78.35 

19.2 

0.3 

1. 

.6 

1.5 

2.1 

88.8 

25.7 

1: 

.4 

.8 

2.5 

.8 

74.8 

19.8 

.5 

.2 

.7 

2. 

1.2 

71.7 

23.7 

Miami  Silt  Sandy  Loam. 

This  type  consists  of  all  of  the  characteristics  of  the  Miami  silt 
loam  otherwise  than  the  variation  caused  by  its  location  upon  the 
Mansfield  sandstone.  This  geological  formation  has  given  to  this 
type  a  sandy  nature  and  a  reddish  color  in  addition  to  the  gray- 
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chocolate  coloration.  Lying  as  it  does  in  the  southwest  part  of  the 
county,  it  follows  arbitrarily  the  boundary  of  the  Mansfield  except 
in  the  district  south  of  Vivalia  where  the  writer  did  not  deem  the 
variations  great  enough  to  run  the  boundary  upon  the  later  gla- 
cial drift.  The  depth  of  the  drift  prevents  the  alternation  of  the 
surface  by  the  residual  weathering  to  any  such  extent  as  to  require 
a  change  of  plant  adaptation  for  perfect  qualification  to  the  avail 
able  plant  food. 

Corn,  wheat  and  oats  produce  good  to  fair  crops  except  where 
the  silica  component  of  the  soil  is  so  great  as  to  cause  frequent  in- 
termittent periods  of  rains  to  verge  upon  the  character  of  a 
drought. 

Grasses  for  pasture  prove  a  good  means  of  obtaining  an  income 
from  the  soil,  and  for  hay  wherever  the  surface  is  level  and  not 
damaged  by  the  wash  of  heavy  rains. 

The  following  is  the  result  of  mechanical  analysis  of  the  Miami 
silt  sandy  loam : 
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Miami  Loam. 

The  Miami  loam  consists  of  dark-brown  to  a  gray  loam,  8  to  10 
inches  deep,  underlain  by  a  subsoil  of  gray  mottled  silt  loam,  to 
a  partially  unweathered  glacial  till.  The  subsoil  often  contains 
layers  of  gray  sand  or  gravel  in  pocket  formation.  While  the  sub- 
soil varies  considerably,  the  surface  soil  is  relatively  uniform. 
Some  small  areas  of  the  type  contain  large  quanities  of  rock  frag- 
ments. 

This  soil  occurs  in  only  small  areas,  mainly  along  the  boundary 
of  the  Genesee  sandy  loam  and  Genesee  loam  phases.  It  resem- 
bles them  much  in  character  but  is  derived  from  the  glacial  debris 
directly  instead  of  alluvial  deposition,  though  portions  may  be  par- 
tially the  product  of  high  water  sedimentation. 

The  Miami  loam  has  a  rolling  to  hill  topography  and  is  used 
principally  for  pasture  and  woodland;  however,  the  leveler  tract 
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responds  readily  to  tillage  and  produces  good  yields  of  corn  and 
truck  crops.  Because  of  the  damage  done  to  this  soil  type  by  run- 
off directly,  it  is  usually  kept  under  cover  of  a  good  sod  of  blue 
grass  or  timothy.  In  many  places  the  location  of  the  type  has  the 
appearance  of  terraces  perhaps  as  high  as  second  or  more.  How- 
ever, the  derivation  disproves  this  classification,  allying  it  closely 
to  the  silt  loam  type  of  the  same  glacial  and  loessial  deposition. 

The  following  is  the  result  of  the  mechanical  analysis  of  the 
Miami  loam  type: 
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Genesee  Sandy  Lo.vm. 

The  soil  of  the  Genesee  sandy  loam  contains  a  very  high  per- 
cent of  silt.  It  is  light-brown  or  grayish  soil,  8  to  10  inches  deep. 
The  subsoil  consists  of  a  yellow  silt  which  often  carries  an  ap- 
preciable amount  of  fine  to  very  fine  sand  in  the  third  foot.  The 
entire  three  foot  section  is  compact,  but  especially  so  in  the  lower 
part.  The  surface  soil  is  easily  tilled,  and  can  be  worked  to  form 
a  mellow,  friable  seed  bed. 

The  Genesee  sandy  loam  is  one  of  the  most  important  soils,  but 
is  of  limited  area,  the  largest  areas  being  along  Little  Walnut  and 
the  eastern  tributaries  of  Walnut  Creek.  The  remainder  is  dis- 
tributed along  other  small  stream  courses  of  the  county. 

The  topography  is  uniformly  level  as  would  be  expecteil  from 
its  position  and  mode  of  formation.  The  drainage  is  very  poor, 
unless  assisted  artificially. 

This  soil  is  alluvial  in  orgin  and  consists  of  wash  of  materials 
from  the  uplands  deposited  along  the  stream  in  the  position  of  first 
bottoms.  Underdrainage  is  difficult  because  no  outlet  can  be  se- 
cured that  will  be  open  throughout  the  year.  The  base  of  these 
soil  deposits  are  principally  the  work  of  glacial  streams,  which 
deposit  has  more  recently  been  covered  by  the  sandy  loam.  Peri- 
odic inundation  is  still  an  active  factor  in  the  accumulation  of  soils 
of  this  type  along  the  younger  stream  courses.     The  floods  are 
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irregular  and  may  occur  at  any  time  of  the  year  and  for  a  num- 
ber of  years  in  succession,  or  again  a  number  of  years  may  pass 
without  these  bottoms  being  inundated. 

The  area  mapped  as  Genesee  sandy  loam  includes  the  true  river 
bottom  deposits  where  the  river  has  cut  a  well-defined  valley  into 
the  upland  and  spread  a  plain  of  sandy  loamy  sediment  over  its 
floor,  and  also  a  large  area  of  irregular  shape  where  the  river  floods 
have  spread  out  over  a  low  area  that  antedated  the  birth  of  the 
river.  The  river  work  within  the  latter  has  been  a  work  of  con- 
struction only,  not  preceded  by  the  destructive  work  of  valley  cut- 
ting, as  has  been  the  case  where  the  valley  is  a  clear  cut  one.  The 
same  river-borne  sediment  has  been  spread  over  the  lowland  area 
and  also  over  the  valley  floor,  so  that  from  the  point  of  view  of 
the  origin  of  the  material  the  soils  are  identical,  in  both  positions. 

The  level  area  deposits'  are  usually  underlain  by  a  more  firm 
clay  subsoil  than  that  of  the  irregular  bottom  areas,  where  the 
subsoil  has  a  larger  per  cent,  of  sand.  This  does  not  change  the 
surface  soil  to  any  great  extent  because  of  the  recentness  of  de- 
position, except  a  variation  in  underdrainage  and  a  tendency  to 
a  better  aeration. 

A  small  proportion  of  the  Genesee  silt  loam  is  wooded.  Some 
oaks  and  elms  occur  along  the  streams. 

The  crop  to  which  the  Genesee  sandy  loam  is  best  adapted,  es- 
pecially in  the  narrower  deposits,  is  probably  grass  for  both  pas- 
ture and  mowing.  The  yield  of  blue  grass  sown  for  pasture  is 
abundant  and  of  good  quality.  The  type  also  yields  good  crops 
of  hay,  either  clover  or  timothy.  Neither  of  these  crops  is  in  so 
much  danger  of  injury  from  flooding  as  are  tilled  crops.  When, 
however,  the  danger  from  floods  can  be  avoided,  general  crops,  such 
as  corn,  wheat,  and  oats  yield  extremely  well,  and  such  special 
crops  as  sweet  corn,  beans,  peas,  tomatoes  and  beets  for  canning 
can  be  successfully  grown. 

Besides  the  danger  from  floods,  the  difficulty  of  keeping  the 
fields  free  from  obnoxious  weeds  is  another  drawback  in  the  grow- 
ing of  tilled  crops.  At  times  of  flood,  weed  seed  are  scattered  over 
the  flelds  and  as  a  result  there  is  a  superabundance  of  weeds  that 
require  much  hard  labor  in  order  to  keep  crops  clean. 

The  principal  improvement  to  be  suggested  for  this  type  is  the 
quicker  removal  of  the  flood  waters,  by  surface  as  well  as  under 
drains.  In  spite  of  the  difficulties  in  farming  the  Genesee  sandy 
loam,  it  is  one  of  the  most  valuable  soils  of  the  country  wherever 
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properly  handled.     Prices  for  the  land  of  this  type  range  from 
$75  to  $125  an  acre. 

The  following  table  gives  the  result  of  the  mechanical  analysis 
of  the  Genesee  sandy  loam : 
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Genesee  Loam. 

The  Genesee  loam  consists  of  dark-brown  to  gray  loam  or  silt 
loam,  8  to  16  inches  deep,  underlain  by  a  gray  mottled  silt  loam. 
The  subsoil,  like  that  of  all  alluvial  deposits,  is  stratified,  the  pre- 
dominant silty  material  containing  some  thin  layers  of  gray  sand 
and  fine  gravel.  The  subsoil  being  the  product  of  deposition  with 
little  or  no  modification  by  weathering,  varies  considerably  in  color 
as  well  as  in  texture.  The  soil  on  the  other  hand  is  relatively 
uniform  in  both,  the  former  being  due  to  weathering,  the  latter 
to  mixing  by  the  roots  of  plants,  by  animals  and  by  cultivation. 

This  soil  occurs  along  the  narrow  valley  bottom.  It  is  usually 
only  moderately  drained.  At  a  depth  of  3  to  4  feet,  a  substratum 
of  loamy  gravel  is  encountered  which  serves  as  a  means  of  under 
drainage,  yet  lying  below  the  water  level  except  in  the  dryer 
seasons,  it  lends  no  beneficial  aid  to  crop  production.  Artificial 
drainage  by  tile  and  open  ditches  is  necessary  to  insure  the  best 
results.  In  the  higher  valley  the  type  is  not  subject  to  overflows, 
and  is  considered  a  superior  soil  for  staple  products.  Corn,  wheat, 
grasses,  and  oats  are  the  principal  crops  in  this  county. 

Com  yields  from  40  to  80  bushels  per  acre,  oats  from  40  to 
60  bushels,  hay  from  1  to  3  tons.  Onions,  cabbage,  and  carrots 
are  well  adapted  to  this  soil,  the  first  producing  from  500  to  800 
bushels  per  acre,  and  carrots  giving  a  splendid  yield  of  1,000 
bushels  per  acre.  Potatoes,  tomatoes  and  celery  have  been  grown 
and  have  given  exceedingly  good  returns.  The  industry  of  truck 
farming  on  extensive  and  intensive  scale  finds  this  soil  a  valuable 
respondent  by  favorable  yields.  The  soil  will  react  for  commercial 
fertilizer.    Organic  matter  is  furnished  by  overflow  of  the  streams 
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aud  inwash  from  the  adjacent  uplands;  nevertheless  crop  rotation 
with  a  legume  gives  marked  increase  in  yields. 

The  following  table  shows  the  results  of  the  mechanical  analysis 
of  the  Genesee  loam : 


Location. 


8.  yi.  Sec.  27  T.  16  N.,  R.  5  W. 


Dkscription. 


/Soil 

]  Subsoil. 


• 

• 

• 

L. 

-** 

■M 

cs 

s 

1 

a 

1 

1 

1 
Pk 

■ 

6 

1 

Fine   Sand,   P 

Dt. 

Ck 

1 

1 

Q» 

P 

• 

u* 

S 

fa 

> 

W 

A 

5.3 

12.8 

23.6 

82 

39.0 

3.6 

14.2 

14.1 

17.9 

5.3 

30.1 

I 

hi 


10.7 
14.8 


Carrington  Black  Clay  Loam. 

This  soil,  which  is  a  black  clay  loam,  is  very  high  in  organic  mat- 
ter content,  is  underlain  by  a  dark  gray  subsoil.  Due  to  insufficient 
drainage  outlets,  the  depressions  now  occupied  by  this  type  have 
become  exceedingly  wealthy  in  plant  food.  The  whole  represents 
residual  material  derived  from  glacial  till,  which,  being  subject  to 
poor  drainage  has  become  a  very  dark  to  black  soil  by  the  constant 
accumulation  of  the  remains  from  decayed  water  plants. 

Soils  of  this  type  form  some  of  the  best  agricultural  lands  of  the 
county.  When  well  drained  it  is  exceedingly  productive,  and 
proves  to  be  one  of  the  best  corn  soils  of  the  glaciated  area. 

It  occurs  upon  the  leveler  uplands  and  is  easily  differentiated 
in  the  spring  by  topography  and  coloration,  in  the  summer  by  the 
rank  growth  of  the  crops.  The  texture  and  constituents  are 
changed  by  long  continuous  tillage,  but  have  so  far  been  no  great 
problem  to  the  progressive  farmer.  Grains,  during  a  favorable 
growing  season,  make  such  a  rank  growth  that  lodging,  is  caused 
by  the  winds.  The  damage  caused  in  this  way  has  been  a  chief 
factor  in  limiting  the  tillage  crop  of  corn  to  this  soil.  Splendid 
results  are  also  had  with  grasses  and  clovers.  Fertilizers  are  sel- 
dom if  ever  used. 

This  type  is  limited  to  three  principal  districts.  The  largest 
portion  lies  to  the  north  central  and  eastern  parts  of  the  county. 
It  forms  the  bases  for  the  wealthy  farm  lands  and  timothy  fields 
extending  north  and  eastward  from  Carpentersville. 

The  Carrington  black  clay  loam  yieldis  readily  to  seeding 
preparation,  a  quality  that  proves  an  advantage  in  its  proficiency. 
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During  the  freezing  of  an  open  winter,  with  a  scanty  supply  of 
snow  winter  grain  crops  suffer  greatly,  especially  on  this  type. 
The  soil  never  packs  thoroughly,  is  readily  pervious  to  water,  and 
by  freezing  the  roots  of  the  winter  crops  are  torn  loose  and  killed. 

Forage  crops  make  abundant  yields. 

The  following  table  gives  the  result  of  mechanical  analysis  of 
the  Carrington  black  clay  loam: 
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CoLOMA  Sandy  Loam. 

This  soil  is  a  sandy  loam  of  grayish  color,  loose,  heavy  with 
loam,  ranging  in  depth  from  8  to  16  inches.  The  subsoil  is  of  a 
more  reddish  yellow,  heavy  sandy  loam  of  coarser  quality.  At  the 
depth  of  several  feet  a  stratum  of  yellow,  coarse  sand  is  encountered 
which  frequently  merges  into  a  heavy  plastic  bolder  till.  The  sub- 
soil is  generally  a  light  yellow  loamy  sand  containing  some  gravel ; 
however  in  deep  deposits  a  substratum  of  gravel  is  found.  This 
lower  stratum  furnished  a  splendid  underdrainage,  becoming  in 
periods  of  slight  rainfall  a  detriment  to  crop  yields. 

The  surface  configurations  vary  from  gently  rolling  to  hillocky, 
or  even  sharply  rolling.  The  type  is  moderately  well  suited  to 
sugar  beets,  corn,  oats,  wheat,  grass,  and  potatoes.  Vegetables  give 
fairly  good  results.  Green  manuring  should  be  practiced  in  order 
to  maintain  a  proper  supply  of  organic  matter. 

The  following  table  shows  the  results  of  mechanical  analysis 
of  the  Coloma  sandy  loam : 
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CoLOMA  Sand. 

The  sandy  soils  of  this  type  are  used  to  produce  the  early  sum- 
mer vegetables.  The  quality,  flavor,  and  keeping  qualities  are  not 
so  good  as  on  the  heavier  soils,  which  mature  the  crops  earlier. 

The  soil  ranges  in  depth  from  6  to  15  inches,  of  a  light  brown 
color,  stained  to  a  brown  black  by  the  humus,  wherever  it  has  been 
left  uncultivated  for  a  few  years.  The  subsoil  is  of  a  coarse  loamy 
sand  to  sand  with  occasional  gravel  beds  at  a  depth  of  3  to  4  feet. 
The  topography  is  rolling  to  steeply  hilly.  The  areas  lie  near 
streams  and  glacial  moraines.  It  represents  residuary  material, 
resulting  from  the  reworking  of  glacial  till  by  wind  and  water. 

The  area  is  principally  in  pasture  land.  As  a  general  farming 
soil  the  Coloma  sand  is  by  no  means  a  superior  soil,  but  is  consid- 
ered well  adapted  to  fruit  raising.  It  is  not  retentive  of  moisture 
and  to  produce  a  good  yield  a  liberal  supply  of  organic  manure 
and  frequent  rains  are  necessary.  On  the  higher  elevation  of  the 
hills  a  drought  is  caused  by  the  intermission  of  rain  for  a  few 
weeks,  at  such  time  the  sand  is  easily  shifted  about  by  the  wind 
wherever  there  is  a  lack  of  vegetation  or  sod.  In  the  lower  areas 
alfalfa  has  been  grown  quite  successfully.  The  general  dryness 
prevents  a  successful  seeding. 

Because  of  the 'loose  texture  of  the  soil,  and  the  freedom  with 
which  water  penetrates  it,  commercial  fertilizers  produce  no  crop- 
ping advantage.  As  long  as  moisture  is  constantly  retained  in  the 
fertilized  soil  the  results  are  beneficial,  but  the  heavy  rains  and 
intermittent  dryness  leach  away  the  food  material. 

The  following  table  shows  the  result  of  mechanical  analysis  of 
the  Coloma  sand : 
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Chenango. 


The  soil  of  the  Chenango  type  is  a  gravelly  sandy  loam  and  is 
of  a  brown  color,  usually  ranging  in  depth  from  4  to  8  inches.    The 
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subsoil  is  a  light  brown  to  a  yellowish  brown  or  gray  material, 
somewhat  more  sandy  than  the  soil  and  extending  to  considerable 
depth.  The  gravel  content  of  both  soil  and  subsoil  is  generally 
high,  the  fragments  consisting  of  even,  coarse  gravel.  The  soil  of 
this  type  is  easily  cultivated,  even  immediately  aften  heavy  rains. 

The  area  of  Chenango  in  Putnam  consists  of  small  scattered 
tracts  along  various  streams  of  the  county.  The  surface  is  relatively 
level,  and  the  loose,  open  structure  and  coarse  texture  give  good 
drainage,  both  surface  and  underground. 

Like  the  other  alluvial  soils  the  Chenango,  which  has  been 
formed  by  stream  action,  occurs  as  terraces  along  the  stream 
courses  or  where  streams  flowed  into  glacial  lakes. 

Owing  to  the  loose,  sandy,  gravelly  nature  of  this  soil  type  it 
is  not  suited  to  general  farming,  but  its  open  structure,  permit- 
ting ready  drainage,  and  the  fact  that  it  warms  up  early  in  the 
spring  makes  it  well  adapted  to  truck  crops,  such  as  melons,  cu- 
cumbers, small  fruits,  and  especially  strawberries. 

Corn,  clover,  oats  and  wheat  have  been  the  customary  crops 
in  the  county  on  this  type.  The  clover  does  well  when  the  diffi- 
culty of  securing  a  good  seeding  has  been  mastered.  Corii  yields 
20  to  35  bushels,  oats  20  to  40  bushels,  rye  10  to  15  bushels,  buck- 
wheat 5  to  15  bushels,  and  hay  i  ton  to  1^  tons  per  acre.     South 

m 

of  Fincastle  and  north  of  the  stream  near  that  place  is  a  small 
plot  of  alfalfa  upon  this  soil  which  does  well  with  exception  to 
the  higher  portions.  An  increase  in  these  green  crops  should  be 
made  and  turned  under,  thus  increasing  the  organic  soil  constitu 
ents  and  making  it  possible  for  the  soil  to  hold  more  moisture. 
With  this  plan  and  the  liberal  use  of  stable  manure,  yields  of  such 
crops  as  are  adapted  to  the  type  could  be  secured  annually  instead 
of  one  in  two,  three  or  four  years.  Where  these  methods  have  been 
applied  to  the  soil  with  the  intention  to  conserve  organic  matter 
and  improve  the  moisture-holding  power,  good  yields  are  obtained. 
Below  are  given  the  results  of  mechanical  analysis  of  the  Che- 
nango type: 
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Muck. 

When  the  ground  and  terminal  moraines  were  laid  down  by 
the  melting  glacial  sheet  they  presented  an  uneven  topography. 
This  left  shallow  lakes  of  large  and  small  sizes  scattered  promiscu- 
ously and  with  underlain  or  no  drainage.  The  depressions  were 
shallow  and  presented  conditions  favorable  to  the  rank  growth  of 
Avater  plant,  the  accumulation  of  aerial  deposits,  and  as  receptacles 
for  the  sedimentary  deposits  of  surface  run-oflf.  In  time  the  de- 
pressed area  became  practically  firm,  being  filled  with  a  disin- 
tegrated peat  soil,  still  occupying  damp  and  low  surface.  The 
vegetable  mold  generally  reaches  to  the  depth  of  several  feet. 
When  drained,  muck  becomes  a  fertile  soil  and  well  adapted  to 
the  production  of  cabbage,  onions,  celery  and  other  truck  crops. 

The  area  of  muck  in  Putnam  County  is  rather  limited  and  is 
used  for  tillage  and  pasture.  The  portion  tilled  yields  only  moder- 
ately, being  hindered  from  maximum  productivity  on  account  of 
the  poor  drainage.  The  pastured  portion  proves  to  be  very  profi- 
table, the  greatest  difficulty  being  in  the  retention  of  a  tame  grass 
sod  in  the  place  of  the  native  swamp  grasses.  Cattle  and  sheep 
were  the  principal  stock  upon  this  limited  area. 

Waverly  Loam. 

The  Waverly  loam  occurs  as  first  bottom  land  along  the  creeks. 
It  contains  more  organic  matter  of  decayed  plant  stems  and  roots 
than  the  Wabash  loam.  When  dry  the  soil  is  rather  mellow, 
dark  brown  to  a  whitish  brown  soil,  but  becomes  plastic  when  wet. 
The  dark  color  is  due  to  the  presence  of  the  organic  matter. 

There  is  an  intimate  relation  between  the  origin,  physiography 
and  drainage  of  the  Waverly  loam.  The  soil  is  part  alluvial  but 
the  principal  constitutent  is  the  glacio-loessial  loam,  deposited  by 
glaciation  and  graded  partly  by  stream  erosion.  The  areas  mapped 
in  this  county  resemble  old  lake  bottoms  and  shallows  of  stagnant 
water,  which,  similar  to  muck  formations,  gave  favorable  condi- 
tions for  swamp  and  bog  vegetation.  Together  with  the  organic 
accumulations  in  this  way,  the  surface  wash  was  deposited  here. 
This  accounts  for  the  fact  that,  from  the  average  depth  of  the  soil, 
being  8  to  10  inches,  the  same  coloration  and  composition  may 
exist  for  a  depth  of  20  to  30  inches  as  if  found  near  the  surface. 

The  subsoil,  a  brown  yellowish  to  whitish  yellow  clay  loam, 
underlies  the  whole  type  except  where  local  pockets  of  loamy  gravel 
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and  sand  of  small  extent  are  found.  In  many  borings  the  exact 
division  of  the  subsoil  was  difficult  to  distinguish,  the  texture  be- 
ing the  only  differentiating  factor. 

The  original  Waverly  loam  gives  favorable  conditions  for  the 
growth  of  trees  adapted  to  wet  soils,  as  gum,  sycamore,  water  oak, 
beech  and  willows.  The  surface  topography  is  level,  though  a 
portion  is  somewhat  slightly  rolling.  Open  ditches  are  used  to 
provide  adequate  drainage.  Some  parts  are  subject  to  overflow 
during  the  rainy  seasons.  A  few  tracts  are  not  sufficiently  drained 
to  allow  the  highest  efficiency  of  the  soil  to  be  realized. 

When  this  type  of  soil  is  thoroughly  drained  and  protected 
from  overflows,  it  is  one  of  the  best  soils  for  corn,  wheat  and  forage 
crops.  It  also  produces  large  yields  of  grasses  and  proves  to  be 
well  adapted  for  the  heavier  truck  crops,  especially  to  cabbage  and 
onions.  It  is  not  so  well  adapted  to  canning  crops.  In  case  of 
the  tomato,  a  plant  disease  known  locally  as  *' blight''  prevents 
the  development  of  the  blossom.  The  leaves  die  and  blossoms  fall 
off.  The  wet  non-aeriated  condition  of  the  soil  decays  the  thread 
roots  and  limits  the  nourishment. 

Considerable  ditching  and  tile  drainage  is  the  first  practical 
development  of  this  soil,  and  good  results  will  become  evident  the 
first  year.  The  legume  crops  and  clover  can  be  grown  then,  with 
good  crop  advantages  as  well  as  giving  splendid  beneficial  returns 
to  the  soil. 

After  several  years  of  continual  cropping  with  non-legumes 
this  type  becomes  lighter  in  color,  more  stiff  in  texture  and  pre- 
sents a  pale  whitish  colored  soil.  The  crops  of  com  become  less 
productive  and  many  plants  will  be  void  of  an  ear.  Such  lands 
could  well  be  called  **sick  lands"  of  which  Putnam  County  has 
but  very  little.  Immediate  results  can  be  obtained  by  a  dressing 
with  stable  refuse,  a  thorough  drainage  and  prevention  of  over- 
flows. 

The  Waverly  loam  stands  high  in  agriculture  importance  where 
well  tilled  and  drained.  The  average  yields  for  this  county  are 
as  follows :  Corn,  40  to  50  bushels ;  wheat,  15  to  20  bushels ;  tim- 
othy, 1  to  H  tons  per  acre. 

The  texture  of  this  soil  is  shown  by  the  mechanical  analysis 
given  in  the  following  table : 
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Wabash  Loam. 

The  soil  consists  of  a  dark  brown  to  a  reddish  brown  sandy 
loam  of  a  rather  coarse  texture,  becoming  lighter  in  color  w-ith 
depth.  Mill  Creek's  lacustrine  deposits  and  glacial  lake  fall  in 
this  type.  The  soil  to  a  depth  of  15  inches  is  of  a  brown  color 
lightly  tinged  with  a  yellowish  red,  but  the  same  soil  in  cultivated 
fields  is  darker  from  the  increase  of  vegetable  mold,  while  farther 
from  the  stream  local  portions  are  lighter  or  darker,  due  to  the 
wash  from  the  Miami  silt  loam  or  from  some  accumulation  of  or- 
ganic matter. 

The  topography  is  level  and  the  hills  near  are  low,  gentle  slopes 
and  generally  at  a  mile  or  so  from  the  stream.  The  soil  is  & 
heavy  clay  loam  containing  a  large  per  cent,  of  loam,  a  little  grit, 
but  is  free  from  sand. 

The  subsoil  at  a  depth  of  two  to  three  feet  is  more  reddish. 
The  clay  is  mottled  with  darker  red  stains  from  oxidized  iron. 
Spots  of  lighter  bluish  clay  exist  throughout  the  subsoil  at  this 
depth.    There  is  less  grit  than  above  in  the  soil. 

At  a  depth  of  4  feet  the  principal  constituent  is  a  bluish  clay 
with  an  increase  of  sand.  The  iron  stains  become  less  with  depth 
but  are  large  and  resemble  what  is  locally  known  as  **iron  pipes '\ 
Blue  clay  and  sandy  gravel  stratum  is  encountered  at  a  depth  of 
5  to  7  feet,  and  at  12  feet  the  sand  becomes  the  predominant  con- 
stituent. 

This  gives  a  key  to  the  previously  ponded  nature  of  Mill  Creek 
along  the  eastern  boundary  of  Mill  Creek  township.  Since  the 
dredging  and  deeping  of  the  channel,  this  has  become  one  of  the 
wealthiest  soils  of  the  county,  and  leaves  only  one  principal  draw- 
back, inundation.  Small  limited  areas  of  alkali  soil  are  found  in 
this  type,  which  can  be  improved  by  tiling  thoroughly  and  mulch- 
ing heavily  with  stable  manure. 
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The  alkali  must  be  washed  from  the  soil,  which  process  is  as- 
sisted by  artificial  drainage;  and  the  firm  and  compact  nature 
made  friable  and  easily  cultivated  by  the  introduction  of  organic 
matter. 

Corn  is  the  principal  crop  and  produces  from  60  to  80  bushels 
per  acre. 

The  following  is  the  result  of  the  mechanical  analysis  of  Wa- 
bash loaiti: 
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Wabahh  Sandy  Loam. 

Along  the  lower  portions  of  Mill  Creek  on  the  southeastern 
boundary  of  Putnam  County  is  a  type  classed  as  Wabash  sandy 
loam.  It  is  of  a  light  brown  loam  10  to  20  inches  deep,  and  can- 
taining  a  good  proportion  of  fine  sand  and  some  larger  gravel. 

The  subsoil  is  a  brownish  yellow  clay  loam  intermingled  with 
a  coarse  sand  and  locally  containing  much  organic  matter,  which 
produces  a  dark  color.  The  substratum  of  gravelly  loam  and  of 
gravel  furnishes  a  good  under  drainage.  The  type  lies  along 
stream  on  the  first  bottoms  and  is  subject  to  overflow.  Artificial 
drainage  is  used  in  extensive  flat  portions  where  the  percent  of 
sand  is  low  and  excessive  surface  water  has  a  tendency  to  stand 
for  a  longer  period  than  that  of  the  time  of  inundation. 

The  principal  crop  is  corn.  The  soil  is  well  adapted  to  melons, 
sweet  potatoes,  cabbage,  and  other  truck  crops. 

Stony  Phase. 

Some  land  upon  the  most  broken  and  hilly  portions  of  the 
county  have  been  classified  as  Stony  land.  The  soil  in  thin  and 
contains  either  heavy,  coarse  glacial  till,  or  numerous  isolated  por- 
tions of  the  underlying  rock  formations.  The  vegetation  is  scanty. 
The  surface  is  gullied  deeply  and  so  thoroughly  that  the  drainage 
of  a  single  acre  may  be  very  complex.    The  surface  humus  has  been 
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removed.  The  profitable  fertility  of  the  soil  is  at  a  minimum.  Lo- 
cal owners  have  considered  the  situation  unfit  for  cultivation,  and 
have  left  much  of  the  surface  to  the  ravages  of  weathering,  namely, 
erosion  and  transportation. 

The  reclamation  of  gullied  soil  is  one  of  the  problems  lying  open 
to  agricultural  science.  The  transportation  and  run-off  must  be 
reduced  to  a  minimum. 

Terracing  is  a  successful  method,  but  by  many  is  considered  too 
expensive  for  large  landowners.  It  is  used  extensively  in  Europe, 
especially  upon  the  hillsides  of  southern  Germany. 

Parallel  walls  of  masonry,  or  ridges  of  heavy  soil  are  made, 
transversely  to  the  flow  of  run-off,  at  a  distance  of  a  few  rods  apart, 
according  to  the  steepness  of  the  slope,  intended  for  reclamation. 
The  intercepted  gullies  are  then  filled  and  the  intervening  surfaces 
are  made*approximately  level.  A  humus  is  made  of  straw,  manure, 
and  other  refuse  from  the  feeding  barns,  and  a  sod  of  vegetation 
is  obtained,  either  of  clover  or  meadow  grasses.  After  a  few 
years  the  terraces  reach  a  profitable  fertility  and  in  this  county 
could  be  used  to  an  advantage  for  the  production  of  berries  and 
small  fruit.  Where  the  owner  has  not  the  available  means,  he 
must  direct  his  energies  to  decreasing  the  erosion  of  run-off  by 
covering  the  surface  with  a  firm  sod,  such  as  blue  grass,  or  placing 
the  land  under  other  available  vegetative  growths. 

The  forestry  department  of  the  United  States  Bureau  of  Agri- 
culture is  making  special  attempts  to  reinstate  such  lanSs  with 
forests  and  plant  trees  that  develop  rapidly,  reaching  a  commer- 
cial valuation  within  a  few  years. 

River  Wash. 

Under  this  head  is  placed  the  pebbly  deposits  of  the  streams. 
The  formation  is  uot  in  the  least  productive  and  its  location  is 
always  considered  a  waste,  usually  left  to  support  the  meager 
vegetation  that  thrives  in  moist  gravelly  sand.  For  the  most  part, 
willow  sedges  and  water  reeds  cover  such  surfaces,  yet  more  gen- 
erally these  plants  group  themselves  in  patches,  leaving  the  water- 
worn  pebbles  bare  over  the  portions  selected  by  the  stream  for  its 
secondary  currents,  during  a  spring  freshet  or  heavy  rain.  The 
inner  curve  of  the  meanders  of  the  larger  stream,  and  the  angle 
of  land  lying  between  the  junction  of  two  streams  are  the  usual 
locations  for  the  deposit  of  river  wash. 

The  extent  of  the  deposit  depends  upon  four  principal  condi- 
tions, namely,  the  rapidity  of  the  current,  the  abundance  of  rain- 
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fall  upon  the  head  waters  of  the  stream,  a  low  first  bottom,  which 
is  easily  denudated,  and  a  sourc'e  of  supply  of  ro«*ks  that  can  with- 
stand in  a  measure  the  abrasive  action  pro<luced  by  the  moving 
water. 

The  speed  of  the  stream  must  be  sufficient  to  carry  sand  and 
large  pebbles,  during  the  flooding  of  the  stream,  if  at  no  other  time. 
When  such  heavy  sediment  is  transported  over  the  low  bottom 
it  is  deposited-  The  momentum  of  the  water  is  checked  by  the 
lessening  of  depth  and  obli<iuity  of  lateral  spreading.  Seiliment 
has  a  general  tendency  to  move  in  a  more  or  less  direct  line  down 
a  stream,  following  the  greater  current.  In  straight  stretches  of 
the  stream  bed  with  a  regular  fall,  the  water  gains  speed.  A  curve 
in  the  bed  causes  a  change  in  the  aeti<m  of  the  water  and  lessens 
the  speed.  The  carrying  capacity  of  the  stream  is  decreased  and 
necessarily  the  heavier  portion  of  its  load  must  be  deposited.  The 
inner  curves  of  the  stream  current  are  composed  of  complexities 
of  motion  that  impede  the  onward  movement  and  give  the  avail- 
able reasons  for  the  location  of  the  wash. 

Artificial  soil  making  on  these  deposits  is  not  practical.  The 
repeated  inundation  and  strong  currents  remove  all  fine  sediment 
that  would  contain  productive  soil  advantages. 

SUMMARY. 

Putnam  County  is  located  midway  between  Chicago  and  Louis- 
ville, and  39  miles  west  of  Indianapolis,  and  is  divided  in  two 
parts  by  the  divide  of  the  Raccoon  and  Walnut  creeks.  Topograph- 
ically there  are  two  general  divisions;  the  northern  half  is  a 
moderately  level  plain,  the  southern  half  is  rolling  to  hilly.  The 
elevation  varies  from  600  to  950.5  feet  above  the  sea  level.  There 
are  no  very  marked  differences  of  elevation  within  the  county. 

The  drainage  is  entirely  by  Raccoon  Creek  and  Eel  River.  Eel 
River  and  its  branches,  **Hig''  and  ** Little"  Walnut  carry  most 
of  the  water.  For  the  most  part  the  [)resent  stream  channels  are 
part  glacial. 

The  settlement  is  rather  dense  except  in  small  hilly  districts. 
The  chief  towns  are  Oreencastle,  Roachdale,  Cloverdale,  Bain- 
bridge,  Putnamville,  Carpentersville,  Fillmore,  Delmar,  Reelsville, 
Russellville,  Barnard,  Manhattan,  Mt.  Meridian,  New  Maysville, 
Portland  Mills,  Clinton  Falls,  Bell  Union,  Oroveland,  Broad  Park, 
Brick  Chapel,  Fincastle,  Raccoon,  Limedale,  Morton,  Vivalia. 
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Transportation  facilities  for  both  local  and  distant  markets  are 
excellent.  Shipments  are  carried  by  steam  and  electric  railways. 
Passenger  service  is  good  to  all  points  of  the  county  traversed  by 
the  railways. 

This  region  has  a  high  reputation  for  the  quarrying  and  pre- 
paring of  road  metal. 

Corn  has  always  been  a  leading  crop. 

The  live  stock  industry  is  not  prominent,  but  in  certain  locali- 
ties good  breeds  are  being  raised. 

Fruit  production  on  a  commercial  scale  became  prominent  about 
1870  and  has  steadily  increased  since  that  date.  Apples,  peaches 
and  pears  are  the  leading  orchard  products.  Berries,  currants  and 
gooseberries  are  also  of  importance. 

The  agriculture  of  the  present  day  consists  of  fruit  and  grain 
farming,  truck  growing,  general  farming  and  dairying.  Fruit 
growing  is  becoming  more  prominent  in  the  southern  part  of  the 
county. 

The  soils  have  been  largely  formed  under  glacial  lake  influence 
and  are  closely  related  to  soils  of  other  counties  covered  by  gla- 
cial till. 

There  are  fourteen  types  recognized  and  mapped  in  the  county. 
Seven  series  are  represented,  besides  a  number  of  miscellaneous 
types. 

The  Miami,  Genesee  and  Carrington  series  occupy  most  of  the 
county  and  are  of  the  most  importance  agriculturally. 

The  Carrington  is  the  most  important  soil  of  the  county,  being 
suited  to  all  general  farm  crops. 

Miami  loam  and  Miami  silt  sandy  loam  are  the  best  for  apples, 
pears  and  peaches. 

The  Genesee  series  is  a  series  of  very  fertile  soil,  and  is  of  great 
importance  agriculturally.     The  sandy  loam  is  the  most  valuable. 

The  Stony  phase  could  be  used  for  pasture  and  reinstating  of 
forest  trees. 

Muck,  when  drained,  is  one  of  the  most  valuable  soils. 

The  Wabash  series  is  well  adapted  to  corn  raising.  The  sandy 
phase  of  this  series  is  well  suited  to  truck  cropping. 

The  Coloma  series  is  adapted  to  small  fruit  growing  and  pas- 
ture lands. 

Waverly  series,  well  drained  and  secured  from  overflow,  is  a 
good  general  farming  soil,  being  well  adapted  to  the  staple  grains. 

Chenango  soils  are  suited  to  truck  raising  and  fruit  growing. 

14—33700 
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The  most  important  need  for  soil  improvement  is  drainage. 
This  should  be  carefully  done  and  should  receive  early  attention. 
Surface  ditches  so  far  as  possible  should  be  replaced  by  tiles. 

Crop  adaptation  should  be  more  carefully  studied. 

A  systematic  rotation  should  be  carefully  adhered  to  on  each 
farm. 

Lime  is  very  generally  needed  for  the  improvement  of  the  soils, 
especially  the  Miami  series. 

Farmers  should  study  more  closely  the  fertilizer  needs  of  their 
soils  and  supply  those  needs  so  far  as  possible  by  the  use  of  manure 
and  crop  rotation. 

Organic  matter  is  needed  by  all  upland  soils.  They  need  it 
to  loosen  their  structure  and  make  drainage  and  tillage  easier. 
Sands  and  sandy  loams  need  it  to  prevent  leaching. 

A  systematic  rotation  in  which  legumes  are  prominent  should 
be  employed  on  such  farms,  and  the  more  general  use  of  alfalfa 
and  clover  for  forage  is  urged. 
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Soil  Survey  of  Newton  County 


By  N.  p.  Neill  and  W.  E.  Tharp. 
U.  S.  Bureau  of  Soils. 


LOCATION  AND  BOUNDARIES  OF  THE  AREA. 

Newton  County  lies  in  the  northwestern  part  of  Indiana,  border- 
ing the  Illinois  State  line.    It  is  bounded  on  the  north  by  Lake 
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Fig.   1. — Sketch  map  showing  location  of  the  Newton  County  area,  Indiana. 

County,  from  which  it  is  separated  by  the  Kankakee  River ;  on  the 
east  by  Jasper  County;  on  the  south  by  Benton  County,  and  on 
the  west  by  the  State  of  Illinois.    Newton  County  is  quite  regular 
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in  outline.  Its  average  length  north  and  south  is  30  miles  and  its 
average  width  east  and  west  is  13  miles.  The  area  included  within 
these  boundaries  is  251,448  acres,  or,  approximately,  393  square 
miles. 

Goodland,  Kentland,  and  Morocco  are  the  principal  towns  in 
the  county. 

History  op  Settlement  and  Agricultural  Development. 

The  original  county  of  Jasper,  which  was  organized  in  1838, 
formerly  embraced  the  territory  included  within  the  present  limits 
of  Newton  and  Jasper  counties.  Owing  to  the  large  size  of  the 
county  and  the  great  distance  of  the  outer  portions,  especially  the 
western,  from  the  county  seat,  it  was  divided.  The  separation  was 
made  in  1859,  with  the  county  seat  of  Newton  County  located  at 
Kent,  now  Kentland. 

It  is  quite  difficult  to  determine  who  were  the  first  settlers  to 
come  into  this  locality.  The  county  was  originally  a  w^t,  marshy 
country,  covered  for  the  most  part  with  a  heavy  growth  of  prairie 
grass,  with  some  timber  along  the  streams,  and  inhabited  by  a 
large  number  of  fur-bearing  animals.  These  animals  attracted  the 
early  hunters  and  trappers  into  this  section  of  the  State,  and  in 
some  cases  temporary  settlements  were  made  along  the  streams. 

Prior  to  1850  society  had  little  organization.  The  population 
was  small  and  scattered  over  considerable  territory,  except  in  one 
or  two  localities.  The  principal  early  settlements  were  made  on 
timbered  areas  along  the  Iroquois  River,  in  the  eastern  part  of  the 
county.  The  early  settlers  came  principally  from  southern  Indiana, 
but  most  of  them  were  natives  of  Virginia,  Kentucky,  Pennsyl- 
vania, and  Ohio.  In  later  years,  as  the  county  became  better  de- 
veloped, the  immigrants  came  chiefly  from  New  York,  Maryland, 
and  Illinois.  The  growth  and  development  of  the  county  was  at 
first  greatly  retarded  by  trouble  with  the  Indians  and  later  by  a 
class  of  outlaws  who  made  this  territory  their  field  of  operation. 

Aside  from  these  retarding  influences  the  prairie  fires  were  the 
most  dreaded  of  all  early  contingencies  with  which  the  settlers  had 
to  deal.  Various  means  were  resorted  to  for  protection  against 
these  fires,  but  often,  when  driven  by  high  winds,  they  would  leap 
any  barrier  that  could  be  constructed,  and  buildings,  crops,  and 
all  improvements  would  be  destroyed,  and  the  settler  was  often 
fortunate  to  escape  with  his  life.  ^  ., 

Prior  to  1860  the  county  had  no  railroads,  no  newspapers,  and 
but  few  inhabitants.    About  1853,  however,  the  county  began  to 
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develop  gradually,  and  the  advent  of  the  railroad  in  1860  gave  its 
growth  a  decided  impulse. 

The  early  settlers  brought  only  the  actually  necessary  outfits 
with  which  to  begin  farming  operations  in  this  new  territory.  They 
generally  came  in  wagons  drawn  by  horses  or  oxen,  and  as  a  rule 
followed  old  trails  made  by  the  Indians.  The  roads  over  which  they 
passed  were  bad  and  at  times  almost  impassable,  and  under  such 
conditions  only  the  necessities  of  life  were  brought  with  them.  The 
farmers  depended  upon  the  near-by  villages  or  settlements  for 
such  farming  implements  as  could  be  obtained.  The  plow  then 
used  was  a  crude,  ungainly  implement  and  not  capable  of  breaking 
up  prairie  lands.  For  this  reason  the  early  inhabitants  settled  on 
the  timbered  areas  along  the  streams.  Here  the  land  had  been 
heavily  shaded  and  was  free  from  the  tough  grass  roots  of  the 
prairie,  and  when  cleared  was  more  easily  cultivated.  But  as  it 
became  necessary  to  break  up  the  prairie  lands  a  heavy  sod  plow 
was  developed,  and  while  it  was  a  crude,  poorly  constructed  im- 
plement, nevertheless  it  revolutionized  the  farming  of  early  days. 
The  plow  consisted  of  a  beam  10  or  15  feet  in  length,  a  share  that 
would  cut  about  2  feet  in  width,  and  a  moldboard  made  of  iron 
bars.  It  generally  required  six  yoke  of  oxen  to  draw  it,  but  the 
expenditure  of  all  this  labor  was  usually  repaid  the  first  year.  The 
second  year  a  *'cary"  or  two-horse  side  plow  was  used,  which  to- 
gether with  the  hoe,  was  the  only  implement  used  until  harvest 
time,  when  the  reap  hook,  cradle,  scythe,  and  flail  were  employed. 

Each  settler  brought  his  cattle  and  horses  with  him.  Horses 
were  used  at  first,  but  later  oxen  proved  to  be  more  serviceable  in 
breaking  up  new  land.  A  few  hogs  were  raised,  which  furnished 
the  farmer  with  meat  and  occasionally  added  a  little  to  his  income. 
The  wild  prairie  grass  furnished  feed  for  most  of  the  stock,  and 
a  small  amount  of  corn  was  fed. 

Corn  was  generally  the  first  crop  planted.  It  was  dropped  in 
the  edge  of  the  furrow  while  the  sod  was  being  turned  under.  The 
crop  produced  was  small  and  of  inferior  quality.  Wheat  was  oc- 
casionally grown,  but  not  very  successfully.  It  generally  grew  too 
rank  or  succumbed  to  attacks  of  insects  or  unfavorable  climatic 
conditions. 

The  agricultural  development  of  the  county  was  at  first  greatly 
retarded  by  the  lack  of  local  markets  and  the  great  cost  of  trans- 
porting the  produce  to  distant  ones.  Later,  however,  as  public 
roads  were 'improved  and  the  towns  and  local  markets  were  built 
up  development  became  more  rapid.    Morocco,  the  oldest  town  in 
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the  county,  was  established  in  1851.  In  1860  the  town  of  Kent, 
now  Kentland,  was  founded,  and  in  the  following  year  Goodland 
was  laid  out. 

In  later  years,  as  the  prairie  lands  were  being  put  under  cul- 
tivation the  settlers  aimed  to  improve  first  such  lands  as  possessed 
good  natural  drainage,  avoiding  wet  and  poorly  drained  areas. 
Corn,  oats,  wheat,  and  hay  were  the  chief  products.  Wheat  for- 
merly produced  good  yields,  but  in  later  years  its  production 
proved  unsuccessful.  The  great  freeze  of  1871-1873  was  the  death- 
blow to  wheat  growing  in  this  county.  Several  attempt  were  af- 
terwards made  to  produce  this  cereal,  but  they  were  generally  un- 
successful. 

In  1871  land  was  valued  at  $20  an  acre,  and  in  1872  it  was 
worth  $25  an  acre.  During  the  five  years  following  land  advanced 
in  price  in  proportion  to  the  amount  of  improvement  put  upon 
it.  The  wet  season,  which  covered  a  period  from  1882  to  1886, 
brought  the  price  of  land  down  to  about  $10  or  $15  an  acre.  The 
farmers  then  began  tiling  and  draining  the  lands,  and  since  that 
time  land  has  gradually  advanced  in  price. 

Fifteen  years  ago  cattle  and  hogs  were  raised  more  extensively 
than  at  present.  The  low  price  of  beef  and  pork,  together  with  the 
prevalence  of  hog  cholera,  was  the  cause  of  the  decrease  in  their 
production.  During  recent  years,  however,  the  stock  industry  has 
been  gradually  improving  and  at  present  a  large  proportion  of  the 
county,  particularly  the  northern,  is  devoted  chiefly  to  stock  rais- 
ing and  dairying. 

Climate. 

No  data  giving  the  normal  monthly  and  annual  temperature 
and  precipitation  of  Newton  County  were  obtainable.  The  ap- 
pended table  gives  the  weather  records  taken  at  Rensselaer,  which 
is  only  a  few  miles  east  of  the  area,  and  Hammond,  which  is  sit- 
uated in  the  county  north  of  Newton : 

NORMAL  MONTHLY  AND  ANNUAL  TEMPERATURE  AND  PRECIPITATION. 


Month. 

Rensselaer 

Hammond. 

Month. 

Rensselaer. 

Hammond. 

Temper- 
ature. 

Precipi- 
tation. 

Temper- 
ature. 

Precipi- 
tation. 

Temper- 
ature. 

Precipi- 
tation. 

Temper 
ature. 

Precipi- 
talion. 

January. . . 
February. . 
March .... 

"F. 
39.6 
24.8 
41.6 
51.0 
62  8 
69  2 
76.4 

Inches. 
2.91 
3.00 
6.05 
2.03 
3.36 
5.61 
3.88 

"F, 
23.4 
22  2 
36  0 
47.2 
58.5 
68.8 
73.7 

Inches 
2.37 
2.10 

August.... 

SepteT)be 

October... 

November 

December 

Yea- 

74  5 
66.2 
57.8 
44.6 
29.8 

Inches. 
2.30 
1  59 
3.03' 
3.43 
2.78 

•F. 
71  0 
65.4 
54  6 
38.0 
26.2 

Inches. 
1.97 
2.70 
1.79 

April 

May 

June 

July 

2.64 
4.68 
3.95 
2.64 

2.15 
2.38 

52.6 

38.97 

48.6 

29.87 

son.  SURVEY   OP   NEWTON   COUNTY.  215 

The  climate  of  Newton  County  is  humid.  The  rainfall  is  quite 
evenly  distributed  throughout  the  year.  During  the  growing  sea- 
son it  is  greatest  during  the  months  of  May,  June,  and  July,  averag- 
ing about  4.28  inches  for  each  month,  the  heaviest  precipitation 
occurring  during  the  month  of  June,  averaging  5.61  inches.  The 
total  yearly  precipitation  is  38.97  inches. 

The  average  annual  temperature  is  about  52.6°  F.  The  coldest 
months  of  the  year  are  December,  January,  and  February,  the  aver- 
age temperature  for  these  months  being  29°  F.  There  are  periods 
during  the  winter  months  when  the  temperature  falls  considerably 
below  the  average,  but  such  cold  periods  seldom  last  more  than 
a  few  days. 

The  warmest  period  of  the  year  occurs  from  June  to  August, 
the  average  temperature  being  73.3°  F.  During  these  months  the 
temperature  often  rises  as  high  as  90°  F.,  but  such  warm  periods 
only  last  for  two  or  three  days  at  a  time. 

A  very  important  and  characteristic  feature  of  the  climate  is 
the  occurrence  of  strong  winds  during  the  late  spring  and  early  fall 
months.  Periods  of  strong  winds  often  extend  over  a  number  of 
days  and  during  the  latter  part  of  the  growing  season,  especially  if 
the  rainfall  is  light,  these  hot,  dry  winds  sweeping  over  the  area 
rob  the  soil  of  considerable  moisture  and  crops  are  more  or  less  in- 
jured. 

The  average  date  of  last  killing  frost  in  the  spring  is  April  30 
at  Rensselaer  and  April  20  at  Hammond ;  the  average  date  of  first 
killing  frost  in  the  fall  is  October  5  for  the  former  place  and  Octo- 
ber 23  for  the  latter.  On  the  low  wet  lands  of  the  area  frosts  gen- 
erally occur  later  in  spring  and  earlier  in  fall  than  is  sliown  by 
the  above  dates. 

Physiography  and  Geology. 

The  area  surveyed  lies  north  of  the  hydrographic  basin  of  the 
Wabash  River.  It  is  separated  from  this  basin  by  a  low  ridge,  the 
northern  slope  of  which  embraces  a  small  portion  of  the  southern 
part  of  the  county.  The  surface  in  this  locality  is  slightly  undulat- 
ing and  rolling  and  occasionally  broken  by  small  narrow  valleys 
which  have  been  formed  by  streams  having  a  northerly  direction. 
The  general  fall  is  to  the  north,  and  as  the  Iroquois  River  is  ap- 
proached the  surface  becomes  more  level.  This  portion  of  the  area 
embraces  a  part  of  the  typical  prairie  lands  of  the  northwestern 
part  of  Indiana,  and  the  surface  for  the  most  part  represents  a 
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level  plain.  It  is,  however,  quite  frequently  broken  by  small  ridges. 
They  occur  most  frequently  along  the  eastern  border  of  the  area 
north  of  Goodland,  although  a  number  of  them  are  scattered  over 
this  portion  of  the  county.  The  ridges  have  a  general  east  and 
west  trend  and  vary  in  elevation  from  10  to  20  feet  above  the  mean 
level  of  the  surrounding  territory.  The  most  important  of  these 
ridges  occur  on  each  side  of  the  Iroquois  River  in  Washington  and 
Jefferson  townships.  Here  they  flank  a  narrow  valley  through 
which  the  river  flows.  They  are  well  defined  and  extend  back  on 
each  side  of  the  stream  for  an  average  distance  of  about  one-fourth 
mile. 

The  valley  formed  by  this  stream  is  narrow  and  only  for  a 
part  of  its  course  are  second  bottoms  developed.  These  occur 
within  the  eastern  half  of  the  area,  where  the  valley  has  an  average 
width  of  about  one-eighth  mile.  North  of  the  Iroquois  River,  and 
particularly  in  the  eastern  part  of  Washington  Township,  the  sur- 
face is  almost  a  dead  level  with  only  a  slight  fall  to  the  south.  The 
western  part  of  this  township  is  more  rolling  and  hilly. 

The  most  conspicuous  topographic  feature  of  the  county  is  the 
broad  ridge  which  crosses  it  in  a  northeasterly  and  southwesterly 
direction  about  5  or  6  miles  north  of  the  Iroquois  River.  This 
ridge  forms  the  watershed  between  the  waters  of  the  Iroquois  and 
Kankakee  rivers,  and  is  referred  to  geologically  as  the  Iroquois 
moraine.  The  surface  of  this  moraine  is  decidedly  undulating  and 
rolling,  and  rises  to  an  average  elevation  of  about  700  feet  above 
sea  level.  It  has  an  average  width  of  about  4  or  5  miles,  being 
somewhat  wider  in  the  eastern  than  in  the  western  part  of  the  area. 

North  of  this  ridge  the  general  fall  is  toward  the  north.  The 
general  aspect  of  this  part  of  the  county  is  that  of  a  low,  marshy 
plain,  broken  by  innumerable  hills  and  ridges  of  various  elevations 
and  a  few  swampy  depressions.  This  district  is  plainly  lacustral 
in  its  characteristics.  The  sloughs,  swamps,  and  marshy  areas  indi- 
cate the  beds  of  ancient  lakes,  and  the  low  sand  ridges  mark,  in 
many  cases,  old  shore  lines.  Some  of  the  beach  lines  can  plainly 
be  traced  in  the  areas  of  Newton  fine  sand. 

The  prominent  topographic  features  of  this  section  are  the 
many  small  hills  and  ridges  scattered  over  the  area.  They  are 
largely  the  result  of  wind  action,  and  vary  in  height  from  2  to 
over  150  feet  and  in  breadth  from  less  than  100  feet  to  over  1 
mile.  Between  these  ridges  narrow  strips  occasionally  occur  with 
nearly  a  plane  surface.     Some  of  these  ridges,  particularly  those 
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having  a  low  elevation,  occur  in  clusters  or  are  grouped  together 
in  the  form  of  a  chain. 

The  land  bordering  the  Kankakee  River  is  somewhat  lower  than 
it  is  farther  back  from  the  stream  and  is  under  water  a  greater 
part  of  the  year.  A  more  detailed  description  of  the  surface  fea- 
tures of  the  county  will  be  given  later  in  the  descriptions  of  the 
various  soil  types. 

The  drainage  waters  of  the  southern  part  of  the  county,  south 
of  the  Iroquois  Ridge,  empty  into  the  Iroquois  River.  This  stream 
flows  in  a  southwesterly  direction  across  the  county  about  4  miles 
north  of  Kentland.  North  of  the  ridge  the  greater  proportion  of 
the  drainage  water  flows  to  the  north  and  empties  into  the  Kanka- 
kee River.  However,  a  part  of  these  lands  is  drained  by  the 
Beaver  Creek  ditch,  which  flows  in  a  westerly  direction  and  empties 
into  the  Iroquois  River  in  Illinois.  This  stream  formerly  drained 
the  old  Beaver  Lake  district. 

Later  the  old  State  ditch,  which  is  now  known  as  the  Beaver 
Lake  ditch,  was  built  and  the  waters  of  this  district  were  turned 
into  the  Kankakee.  The  Beaver  Lake  ditch  is  the  largest  stream 
emptying  into  the  Kankakee  in  Newton  County.  A  number  of 
other  smaller  ditches  have  been  constructed  which  drain  into  this 
river. 

The  glacial  drift  that  occurs  over  the  area  south  of  the  northern 
base  of  the  Iroquois  moraine  is  correlated  with  the  late  Wisconsin 
drift  sheet. ^  The  surface  material  consists  of  sand,  sandy  loam, 
and  loam,  except  in  cuts  or  on  the  more  pronounced  slopes  of  some 
of  the  ridges  constituting  the  Iroquois  moraine,  where  the  un- 
weathered  till  is  exposed.  The  drift  varies  in  depth  from  60  to 
150  or  more  feet,  and  is  composed  of  a  mixture  of  clay,  sand,  and 
gravel  in  varying  proportions,  with  gravel  generally  increasing  in 
size  and  amount  with  depth.  Associated  with  this  material  are 
deposits  of  pure  sand  and  gravel.  Many  of  these  gravel  knolls 
have  been  opened  and  the  gravel  used  for  road  building. 

Large  glacial  bowlders  also  occur  scattered  over  the  surface  of 
the  greater  part  of  the  area,  particularly  on  the  prairie  lands,  and 
in  a  few  areas  on  the  Moraines.  These  bowlders,  which  consist 
chiefly  of  granites,  occasionally  occur  so  plentifully  as  to  interfere 
with  cultivation,  but  in  most  cases  they  have  been  removed  from 
the  fields.      ,, 


^  Monograph  No.  88.    U.  S.  Geological  Saryey. 
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Another  but  much  smaller  moraine  extends  east  from  Percy 
Junction  to  the  eastern  boundary  of  the  area.  This  ridge,  which 
is  composed  largely  of  sand,  forms  the  most  southern  of  the  sand 
areas  of  Newton  County.  Other  sand  areas  occur  north  and  north- 
west of  these  ridges,  but  they  have  no  definite  connection  with  one 
another  or  with  the  one  just  described. 

North  of  the  Iroquois  moraine  the  soils  are  largely  of  lacustral 
origin  and  belong  to  the  Lake  Kankakee  period.  The  flat  areas 
are  largely  composed  of  sand,  and  heavy  peat  beds  are  quite  com- 
mon. In  some  areas  peaty  material  is  found  underlying  the  sand, 
which  denotes  a  period  or  interval  of  emergence  or  exposure  to  the 
atmosphere  between  the  withdrawal  of  the  ice  sheet  and  the  deposi- 
tion of  the  sand  over  these  deposits. 

In  a  few  areas  in  the  southern  part  of  the  county  Niagara  lime- 
stone is  found  at  a  depth  of  only  a  few  feet.  In  section  25  of 
Jefferson  Township  limestone  is  quarried  and  used  for  road  build- 
ing. The  limestone  is  covered  over  with  glacial  material  and  has 
played  no  part  in  the  formation  of  the  soils  of  the  area. 

SOILS. 

Eleven  distinct  soil  types  were  recognized  and  mapped  in  the 
area  surveyed.  Each  of  the  types  is  quite  distinct  in  its  typical 
form,  although,  as  in  nearly  all  glacial  areas,  minor  variations  from 
the  true  type  occur.  The  line  of  demarcation  between  the  various 
soils  is  generally  quite  well  defined,  but  in  some  cases  the  transition 
from  one  type  into  another  is  gradual  and  occasionally  almost 
imperceptible.  The  typical  prairie  soils  of  the  area  are  separated 
from  the  original  marsh  soils,  which  occupy  the  northern  part  of 
the  county,  by  the  Iroquois  moraine.  Covering  this  moraine  and 
south  of  it  four  distinct  types  are  recognized,  while  to  the  north 
of  it  and  including  the  soils  mostly  of  lacustral  origin  seven  types 
are  found. 

The  following  table  shows  the  extent  of  the  several  types : 


AREAS  OF  DIFFERENT  SOILS. 


Soil. 

Marshall  loam 

Clyde  fine  sand 

Marahall  fine  sandy  loam 

Miami  fine  sand 

Peat 

Marshall  fine  sand 

Newton  fine  sand 


Acres 

Pet"  cent. 

81.856 

32.8 

61,048 

24.4 

42.560 

16.8 

32.704 

13.0 

10.368 

3.9 

9,792 

3.9 

5.888 

2.4 

Son.. 

Swamp 

Miami  black  clay  loam ...  J 

Clyde  loam 

Kaskaskia  loam v-; 

Total 


Percent. 

1.4 
.7 
.4 


soil  survey  op  newton  county.  219 

Marshall  Fine  Sandy  Loam. 

The  soil  of  the  Marshall  fine  sandy  loam  consists  of  a  medium 
to  fine  sandy  loam,  with  an  average  depth  of  about  14  inches.  It 
generally  contains  a  very  high  percentage  of  organic  matter,  and 
to  this  is  due  its  characteristic  black  or  dark-brown  color.  As  the 
depth  of  the  soil  increases  the  amount  of  organic  matter  gradually 
decreases  and  the  color  becomes  correspondingly  lighter.  The  tex- 
ture of  the  soil  is  quite  uniform,  but  the  depth  varies  from  about 
8  to  20  inches,  depending  upon  topographic  position.  On  the 
crests  of  knolls  and  ridges  it  is  generally  of  a  more  sandy  nature 
and  is  more  shallow  than  in  the  depressions,  where,  besides  being 
usually  deeper,  the  texture  is  somewhat  heavier,  in  some  cases 
approaching  a  silty  loam.  This  is  not  always  the  case,  however, 
and  a  few  areas  were  found  in  which  the  soil  on  the  higher  eleva- 
tions of  the  type  was  heavier  than  that  occupying  the  lower  areas. 
This  latter  variation  generally  occurs  where  the  soil  is  quite  shallow 
and  rests  directly  upon  bowlder  clay.  In  this  case  considerable 
of  the  underlying  clay  has  become  more  or  less  mixed  with  the 
soil,  giving  it  a  somewhat  heavier  character.  The  color  of  the  soil 
in  these  localities  is  also  somewhat  lighter  than  it  is  in  typical  areas. 

At  a  depth  of  about  14  inches  the  soil  grades  into  a  medium  to 
fine  yellow  sandy  loam  subsoil,  in  which  there  is  generally  found 
considerable  clay.  The  subsoil  gradually  becomes  heavier  with 
depth,  grading  into  a  mottled  yellow  sandy  clay,  which  is  quite 
sticky  when  wet  and  which  usually  extends  to  a  depth  of  36  inches. 
In  some  instances,  however,  the  percentage  of  sand  increases  with 
the  depth  of  the  subsoil,  and  occasionally  a  layer  of  sand,  seldom 
over  2  or  3  inches  in  thickness,  is  encountered.  Such  areas  as  these 
generally  occur  in  the  vicinity  of  sand  ridges.  These  sandy  layerb 
are  in  turn  underlain  by  a  sandy  clay  varying  in  color  from  light 
or  orange  yellow  to  gray.  The  subsoil  varies  to  a  marked  degree 
in  different  parts  of  the  county.  This  fact  is  of  considerable  im- 
portance, inasmuch  as  it  has  a  controlling  influence  upon  the  char- 
acter and  yield  of  crops  grown.  Generally  till  is  encountered 
beneath  this  type  of  soil  at  a  depth  of  from  3  to  4  feet.  It  consists 
of  a  mixture  of  clay,  sand,  and  gravel  of  varying  proportions,  with 
gravel  generally  increasing  both  in  size  and  quantity  with  depth. 
In  the  upper  portions  of  this  till  the  gravel  is  about  the  size'  of  a 
pea,  while  at  lower  depths  it  varies  in  size  from  a  fraction  of  an 
inch  to  3  or  4  inches  in  diameter.  Occasionally  some  fine  gravel 
occurs  on  the  surface  of  the  type,  but  this  is  of  little  or  no  conse- 
quence.    A  few  large  bowlders  are  also  found  on  the  surface  of 
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this  soil,  but  in  most  cases  they  are  directly  associated  with  the 
Marshall  loam.  In  certain  areas  of  the  Marshall  fine  sandy  loam, 
especially  where  the  surface  is  very  rolling  or  hilly  and  particularly 
on  the  crests  of  some  of  the  moraines,  the  till  is  covered  only  to  a 
depth  of  a  few  inches  by  fine  sandy  loam.  This  feature  is  especially 
noticeable  in  sections  32  and  33  of  Jackson  Township.  Here  the 
till,  consisting  chiefly  of  clay  mixed  with  some  sand  and  consider- 
able gravel,  outcrops  on  the  slopes  of  the  ridges.  The  color  is 
generally  reddish  yellow,  occasionally  slightly  mottled.  The  till 
found  underlying  the  soil  of  lower  levels  is  generally  light  yellow. 
The  following  table  gives  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  soil  type : 

MECHANICAL  ANALYSES  OF  MARSHALL  FINE  SANDY  LOAM. 


NUMBBR. 


12780, 13127. 
12781.  13128. 
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The  Marshall  fine  sandy  loam  occurs  almost  wholly  north  of  the 
Iroquois  River,  being  the  chief  type  occupying  the  Iroquois  mo- 
raine. In  this  locality  it  occurs  in  one  body  continuous  across  the 
county,  though  interspersed  with  many  areas  of  other  soil  types. 
In  no  case  is  it  found  north  of  the  northern  base  of  this  ridge.  A 
few  comparatively  small  areas  occur  as  isolated  patches  south  of 
the  Iroquois  River.  They  occupy  the  more  elevated  positions  or 
ridges  in  the  Marshall  loam  areas.  The  largest  two  of  these  bodies 
occur  along  the  Irorjuois  River  in  Jefferson  and  Washington  town- 
ships. 

The  surface  of  the  greater  proportion  of  the  area  occupied  by 
this  type  is  undulating  and  rolling.  In  only  one  or  two  instances 
is  the  surface  level,  and  in  these  cases  the  level  areas  are  compara- 
tively small.  The  most  conspicuous  topographic  features  of  this 
type  Are  the  two  large  ridges  on  each  side  of  the  Iroquois  River  in 
Jefferson  and  Washington  townships.  The  isolated  areas  in  the 
southern  part  of  the  county  occur  mostly  as  small  ridges,  seldom 
over  4  or  5  feet  above  the  level  of  the  surrounding  country,  while 
in  sections  25  of  Jefferson  Township  and  30  of  Grant  Township  the 
type  occurs  as  one  large  knoll. 
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The  character  of  the  surface  of  the  Marshall  fine  sandy  loam 
affords  excellent  natural  drainage,  but  it  is  a  generally  recognized 
fact  that  artificial  drainage  greatly  increases  the  productiveness  of 
the  soil,  particularly  where  it  is  underlain  by  a  heavy  subsoil.  The 
lighter  areas,  especially  where  the  subsoil  is  sandy,  are  not  so  much 
in  need  of  artificial  drainage,  but  nevertheless  it  should  be  encour- 
aged on  both  the  light  and  heavier  phases  of  this  type,  inasmuch 
as  crops  suffer  materially  from  an  excess  of  moisture  during  wet 
seasons. 

The  soil  for  the  most  part  is  derived  directly  from  the  glacial 
till,  but  some  areas  have  been  formed  by  the  mixing  together  of 
the  fine  sand  and  loam  types,  forming  in  this  case  the  transitional 
phase  between  the  Marshall  fine  sand  and  the  Marshall  loam.  In 
addition  to  this  there  has  been  incorporated  in  the  soil  a  very  high 
percentage  of  organic  matter  through  decay  of  a  luxuriant  growth 
of  vegetation. 

The  Marshall  fine  sandy  loam  is  one  of  the  most  productive  soils 
in  the  aresi  and  is  adapted  to  a  greater  diversity  of  crops  than  is 
at  present  grown  upon  it.  The  type  in  this  locality  is  devoted 
chiefly  to  the  production  of  corn  and  oats,  the  staple  crops  of  the 
county.  Bluegrass  grows  very  well,  and  timothy  and  clover  are 
grown  to  some  extent,  but  it  is  generally  quite  ditBcuit  to  obtain 
a  good  stand  of  cloven  on  account  of  the  dry,  hot  winds  and  dry 
weather  which  often  follow  the  removal  of  the  nurse  crop.  Wheat 
is  grown  only  on  this  soil.  Its  production,  however,  is  limited, 
owing  to  poor  and  uncertain  yields.  Very  few  vegetables  are 
grown,  except  for  home  use.  Potatoes  do  fairly  well,  but  their 
yield  is  uncertain.  Only  the  early  varieties  of  this  crop  are 
grown.  Of  the  small  fruits,  berries  do  best  on  this  type.  Some 
currants  are  grown,  but  they  do  not  yield  well.  Sour  cherries  and 
apples  are  the  principal  orchard  fruits  produced. 

The  average  yields  of  the  crops  produced  on  this  soil  vary 
somewhat  in  different  parts  of  the  county,  depending  largely  upon 
the  character  of  the  subsoil  and  climatic  conditions.  During  dry 
seasons  that  portion  of  the  type  possessing  a  heavy  subsoil  generally 
gives  the  better  results,  inasmuch  as  it  is  able  to  withstand  droughts 
better,  while  during  unfavorably  wet  seasons  the  areas  having  a 
light  subsoil  and  better  drainage  give  the  better  results.  In  former 
years  this  type  produced  on  the  average  about  50  bushels  of  corn 
and  an  equal  quantity  of  oats  to  the  acre.  During  recent  years, 
however,  tKeire  has  been  a  gradual  falling  off  in  the  yields  of  crops 
grown,  until  the  average  of  com  and  oats  produced  seldom  exceeds 
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35  or  40  bushels.  The  yields,  however,  vary  considerably  with 
different  seasons.  The  estimated  yield  of  wheat  is  given  at  about 
12  or  15  bushels,  if  grown  under  favorable  conditions.  Timothy 
and  clover  average  from  1  to  li  tons  per  acre.  Potatoes  vary  con- 
siderably, and,  although  as  many  as  200  bushels  have  been  pro- 
duced, the  average  yield  is  about  50  bushels  per  acre. 

The  manurial  requirements  of  this  type  were  investigated,  using 
a  large  sample  from  a  field  three-fourths  of  a  mile  south  of  Morocco. 
The  soil  is  a  black  to  dark-brown  medium  fine  sandy  loam  and  the 
field  is  well  drained.  It  has  been  in  cultivation  for  more  than 
twenty  years,  corn  and  oats  being  the  chief  crops.  Small  to 
medium  quantities  of  stable  manure  are  used,  but  no  other  fertil- 
izers. Yields  of  both  corn  and  oats  average  about  40  bushels  per 
acre. 

The  results  of  the  examination  of  this  sample  by  the  wire- 
basket  method  indicate  that  stable  manure  has  a  large  effect  in 
increasing  the  growth  of  crops,  and  that  sulphate  of  potash  and 
nitrate  of  soda  used  either  alone  or  in  combination  have  very  little 
effect.  Lime  and  acid  phosphate,  either  separately  or  in  combina- 
tion with  the  above-mentioned  fertilizers,  failed  to  give  any  apprec- 
iable increase  in  growth.  These  results  were  obtained  under  fav- 
orable climatic  conditions  for  the  crop  and  with  the  soil  in  the  best 
possible  physical  condition.  They  indicate  that  the  practice  of 
the  locality  in  applying  barnyard  manure  is  commendable. 

Marshall  Loam. 

The  Marshall  loam,  to  an  average  depth  of  about  14  inches,  con- 
sists of  a  dark-brown  or  black  loam.  The  soil  generally  becomes 
heavier  with  depth,  and  under  field  conditions  the  texture  appears 
rather  silty,  due  in  part  to  the  presence  of  a  very  high  percentage 
of  organic  matter  which  is  everywhere  found  in  this  soil,  and  to 
which  is  also  due  its  characteristic  dark  color. 

The  depth  of  the  soil  varies  in  different  localities,  depending 
largely  upon  topographic  position.  In  the  local  depressions  and 
in  the  more  level  areas  the  soil  is  much  deeper  than  the  average, 
ranging  from  16  to  18  inches,  and  in  some  cases  to  24  inches.  In 
such  areas  the  soil  is  generally  of  a  somewhat  heavier  nature  than 
that  occurring  on  the  more  uneven  places.  On  the  low  knolls  and 
ridges  the  depth  of  the  soil  varies  from  6  to  8  inches,  and  the 
texture  is  more  sandy,  occasionally  approaching  a  heavy  sandy 
loam.  Near  the  main  streams  and  over  areas  affected  more  or  less 
by  erosion  the  type  is  generally  a  heavy  loam,  with  the  color  lighter 


SOIL   SURVEY   OF   NEWTON    COUNTY. 


223 


than  in  the  typical  areas,  the  depth  in  this  case  being  also  less. 
This  phase  is  particularly  well  developed  along  the  Iroquois  River. 

The  line  of  demarcation  between  the  soil  and  subsoil  is  generally 
well  defined.  At  a  depth  of  from  12  to  14  inches  the  soil  grades 
into  a  yellow  light  clay  loam  in  which  the  clay  content  increases 
with  depth.  The  color  is  often  a  mottled  yellow  in  the  lower  por- 
tions, and  occasionally  this  material  extends  to  a  depth  of  over  3 
feet.  In  most  cases,  however,  at  a  depth  of  from  25  to  30  inches 
it  grades  into  a  sandy  clay  in  which  the  sand  content  is  large,  and 
finally,  at  from  30  to  36  inches,  there  occurs  a  layer  of  sand  and 
fine  gravel  mixed  with  a  sufficient  amount  of  clay  to  give  it  a  sticky 
consistency  when  wet.  As  a  rule  the  deeper  subsoil  is  a  heterogen- 
eous mass  of  clay,  sand,  and  fine  gravel,  and  this  generally  comes 
to  within  36  inches  of  the  surface.  Occasionally  some  fine  gravel 
is  found  on  the  surface  and  scattered  through  the  soil,  but  this 
occurs  in  limited  areas  and  does  not  affect  the  agricultural  value 
of  the  land.  Large  glacial  bowlders  are  found  scattered  over  some 
areas  of  this  soil,  in  some  areas  so  plentifully  as  to  interfere  with 
cultivation,  though  in  most  cases  they  have  been  removed  from  the 
fields. 

There  are  a  number  of  unproductive  spots  in  the  Marshall  loam 
that  are  locally  called  ''alkali  spots."  Their  unproductiveness, 
however,  is  not  due  to  the  presence  of  alkali  salts.  Before  this 
part  of  the  county  was  drained  these  areas,  which  occupy  depres- 
sions too  small  to  be  shown  on  the  map,  were  known  as  *'sink 
holes"  or  ** quicksand"  areas,  and  the  soil  is  now  generally  some- 
what more  sandy  than  the  neighboring  productive  lands,  while  the 
subsoil  is  largely  composed  of  sand.  Liberal  applications  of  stable 
manure  increase  the  productiveness,  and  large  quantities  of  straw 
have  been  burned  on  them  with  good  results. 

The  average  results  of  mechanical  analyses  of  typical  samples 
of  fine  earth  of  this  type  are  shown  in  the  following  table : 

MECHANICAL  ANALYSES  OF  MARSHALL  LOAM. 
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The  Marshall  loam  occurs  most  extensively  developed  in  the 
southern  part  of  the  county,  embracing  the  greater  proportion  of 
the  area  south  of  the  Iroquois  moraine.  It  occurs  as  one  continu- 
ous body  over  this  part  of  the  sheet,  while  north  of  this  main  body 
are  found  isolated  areas  covering  the  local  depressions  in  the 
morainic  ridge.  Like  the  Marshall  fine  sandy  loam,  this  soil  does 
not  occur  north  of  the  northern  base  of  this  ridge. 

The  surface  of  the  Marshall  loam  is  mainly  a  level  plain  sloping 
gradually  toward  the  Iroquois  River,  which  crosses  the  county  from 
east  to  west.  In  the  extreme  southern  part  of  the  county  the  sur- 
face is  gently  rolling  and  occasionally  broken  by  shallow  valleys, 
formed  by  the  small  northward-flowing  streams.  As  the  river  is 
approached  the  surface  becomes  more  level.  North  of  the  river 
the  srurface  is  almost  a  dead  level,  with  only  a  slight  fall  toward 
the  south.  In  many  areas  the  surface  is  broken  by  a  number  of 
low  sand  and  sandy  loam  ridges,  seldom  exceeding  an  elevation  of 
6  or  8  feet  above  the  surrounding  levels.  Where  these  ridges  are 
of  sufScient  size  they  have  been  shown  as  different  types  of  soil. 

The  drainage  conditions  of  this  soil  vary  in  different  parts  of 
the  county,  depending  to  a  marked  degree  upon  the  topographic 
features.  On  the  more  rolling  areas  the  natural  drainage  features 
are  well  developed,  while  over  the  more  level  areas  artificial  drain- 
age has  to  be  resorted  to  in  order  to  insure  the  production  of  good 
crops.  Most  of  these  lands  can  be  economically  drained,  and 
already  a  large  proportion  of  their  area  is  tiled.  There  are  a  num- 
ber of  small  ponds,  sloughs,  and  depressions  which  have  little  or 
no  outlet,  and  while  some  of  these  can  be  and  have  been  economi- 
cally reclaimed,  it  is  doubtful  if  many  can  be  profitably  drained, 
as  the  cost  of  constructing  outlets  sufficient  to  secure  good  fall 
would  probably  exceed  the  value  of  the  land. 

The  Marshall  loam  is  derived  from  glacial  material  correlated 
by  Leverett  with  the  late  Wisconsin  drift  sheet.  Mingled  with 
the  soil  and  subsoil  are  many  pebbles  and  bowlders.  The  bowlders, 
which  consist  chiefly  of  granites,  are  directly  associated  with  this 
soil  and  in  only  a  few  cases  were  they  found  on  any  other  type. 
To  the  material  deposited  by  the  glaciers  large  quantities  of  organic 
matter  have  been  added  by  the  decay  of  a  luxuriant  growth  of 
prairie  vegetation  which  formerly  covered  this  region. 

The  Marshall  loam  is  admirably  adapted  to  the  production  of 
corn  and  oats,  and  up  to  the  present  time  has  been  devoted  almost 
exclusively  to  the  cultivation  of  these  crops.  The  yields  vary 
widely  with  the  season,  but  the  average  for  corn  is  about  40  bushels 
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and  for  oats  from  35  to  45  bushels  per  acre.  The  yields  were  for- 
merly higher  than  at  present,  having  declined  as  a  result  of  the 
almrst  continuous  production  of  these  two  crops  for  the  last  twenty 
or  thirty  years.  Timothy  and  clover  are  grown  to  some  extent, 
but  consdderable  difficulty  is  often  experienced  in  getting  a  good 
stand  of  these  crops.  They  are  very  fre(|uently  sown  together  and 
yield  from  1  to  2  tons  per  acre.  Bluegrass  does  very  well  and  is 
often  sown  in  connection  with  white  clover  and  used  for  pasture. 
Fruits  and  vegetables  are  grown  only  for  home  use.  Apples  and 
cherries,  with  some  of  the  small  fruits,  chiefly  berries,  produce  the 
be^-t  results.  Irish  potatoes,  as  well  as  most  of  the  early  vegetables, 
can  be  successfully  grown,  but  up  to  the  present  time  have  been 
raised  only  for  home  consumption. 

A  test  w^as  made  to  determine  the  manurial  requirements  of  this 
type,  using  a  large  sample  collected  about  1^  miles  west  of  Good- 
land.  The  soil  here  consists  of  a  dark  brown  to  black  heavy  silt 
loam,  and  the  sample  was  taken  to  a  depth  of  6  inches.  The  land 
has  been  in  cultivation  for  from  twenty  to  thirty  years,  the  chief 
crops  being  com  and  oats  with  some  grass.  Moderate  applications 
of  stable  manure  are  used,  but  no  other  fertilizers.  Yields  of  both 
corn  and  oats  average  about  40  bushels  per  acre,  w^hile  hay  averages 
about  1^  tons  per  acre. 

The  results  of  the  examination  of  this  sample  by  the  wire- 
basket  method  indicate  that  stable  manure  has  a  large  effect  in 
increasing  the  growth  of  the  crop.  Results  obtained  with  nitrate 
of  soda,  sulphate  of  potash,  acid  phosphate,  and  lime,  used  separ- 
ately and  in  various  combinations  with  each  other,  were  small,  and 
were  no  greater  when  two  or  more  of  these  substances  were  used 
in  combination  than  when  one  was  used  bv  itself. 

These  results  are  held  to  be  applicable  only  to  the  field  from 
which  the  sample  was  taken,  but  it  may  be  stated  that  they  agree 
well  with  the  experience  of  farmers  upon  this  type  of  soil. 

Marshall  Fine  Sand. 

The  Marshall  fine  sand,  to  a  depth  of  from  10  to  20  inches, 
consists  of  a  medium  to  fine  sand,  varying  in  color  from  light  to 
dark  brown,  according  to  the  proportion  of  organic  matter  present. 
The  color  generally  becomes  lighter  as  the  depth  increases,  chang- 
ing to  yellow,  but  the  texture  of  the  subsoil  remains  about  the  same 
as  that  of  the  surface  soil,  though  generally  possessing  less  coher- 
ency. The  loamy  nature  of  the  soil,  particularly  in  the  first  6 
inches,  is  due  in  part  to  the  presence  of  a  small  percentage  of  silt 
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and  clay,  but  chiefly  to  the  presence  of  a  relatively  large  amount 
of  organic  matter.  The  yellow  subsoil  generally  extends  to  a  depth 
greater  than  8  feet,  but  occasionally  at  from  25  to  30  inches  it 
becomes  a  mottled  yellow,  streaked  with  gray  and  white  sand. 

The  Marshall  fine  sand  is  fairly  uniform  throughout  its  occur- 
rence in  the  area,  the  chief  variation  being  the  presence  of  some 
fine  gravel.  It  is  seldom,  however,  that  gravel  is  found  upon  the 
surface,  though  in  some  areas  it  is  frequently  encountered  at  a 
depth  varying  from  20  to  36  inches  or  more.  The  gravel  is  fine, 
seldom  exceeding  3  or  4  inches  in  diameter,  and  is  used  quite  exten- 
sively for  road  building. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
typical  samples  of  this  soil  type : 

MECHAXICAL  ANALYSES  OF  MARSHALL  FINE  SAND. 
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The  Marshall  fine  sand  is  confined  to  the  hills  and  ridges,  but 
occurs  throughout  the  area  surveyed.  It  is  most  typically  devel- 
oped in  the  eastern  part  of  the  county,  where  the  ridges  are  low 
and  narrow,  seldom  exceeding  an  elevation  of  from  10  to  20  feet 
above  the  lowest  depressions  in  their  immediate  vicinity,  and  vary- 
ing in  breadth  from  200  to  300  feet  to  nearly  one-half  mile.  The 
type  frequently  caps  the  more  elevated  areas  in  the  Marshall  fine 
sandy  loam.  The  natural  drainage  conditions  are  good.  In  sohae 
areas  the  drainage  is  excessive,  and  while  it  retains  moisture  well 
for  a  soil  of  this  character,  crops  often  show  the  effects  of  drought. 

The  Marshall  fine  sand  is  of  glacial  origin,  but  the  exact  man- 
ner of  its  formation  is  not  understood.  It  is  probable  that  the 
materials  represent  deposits  of  glacial  out  wash  made  during  the 
recession  of  the  ice  sheet,  which  have  since  been  modified  to  some 
extent  by  the  action  of  wind. 

Corn,  oats,  rye,  and  timothy  are  the  principal  crops  grown  on 
this  soil.  The  yields  are  generally  small  and  uncertain,  but  are 
larger  in  wet  seasons  than  in  dry.     The  soil  is  well  adapted  to  the 
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production  of  vegetables  and  melons,  and  their  cultivation  should 
be  encouraged. 

Miami  Black  Clay  Loam. 

The  surface  soil  of  the  Miami  black  clay  loam,  which  is  the 
heaviest  type  found  in  the  area,  consists  of  a  heavy  loam  or  clay 
loam,  carrying  silt  and  clay  in  about  equal  proportions.  The  aver> 
age  depth  of  the  soil  is  about  18  or  20  inches,  but  in  some  cases, 
especially  in  the  central  parts  of  the  areas,  the  depth  may  be  as 
much  as  2  feet.  Relatively  large  ([uantities  of  organic  matter  are 
found  in  the  soil,  and  to  this  is  due  its  prevailing  black  or  dark- 
brown  color.  As  the  depth  increases  the  percentage  of  organic 
matter  decreases,  and  at  8  to  14  inches  the  color  has  a  bluish  or 
grayish  tinge.  The  soil  is  very  cohesive  and  when  moist  pulls  up 
in  large  masses  around  the  auger.  If  allowed  to  dry  without  stir- 
ring it  has  a  tendency  to  puddle  and  bake,  and  cracks  from  1  to 
2  inches  across  and  from  1  to  2  or  more  feet  in  depth  intersect 
the  surface  in  all  directions.  If  plowed  when  too  wet  large  clods 
form,  which  are  diflScult  to  pulverize  until  moistened  again  by  rain. 

At  from  18  to  20  inches  below  the  surface  the  soil  grades  into 
a  heavy  clay  loam  subsoil,  in  which  the  clay  content  increases  with 
depth.  The  color  of  the  upper  part  of  the  subsoil  varies  from 
light  to  dark  gray,  depending  largely  upon  the  percentage  of 
organic  matter  present.  Generally  at  a  depth  of  about  20  or  25 
inches  the  subsoil  grades  into  a  light-gray  or  mottled-yellow  sticky, 
impervious  clay,  which  extends  to  a  depth  of  3  feet  or  more. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  this  type : 

mechanical  analyses  of  MIAMI  BLACK  CLAY  LOAM. 
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The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (CaCOa):  No. 
12970.  1.83  per  cent. 

The  Miami  black  clay  loam  occupies  only  a  very  small  percent- 
age of  the  area  surveyed.     It  occurs  as  basinlike  depressions  be- 


22^  RP.p<)r-i.r  r>F  ^tate  GF.'>L«>rC^r. 

tw(^r*-n  th#f  low  hill-H  aiifi  riflgies  anri  Ls  mo»t  typu^aliy  ♦JKY^e-lop*?*!  ii*>rth 
of  Ithf-  Irryiiiow  Kiv^r,  c^rcopying  only  limite*!  an^aa.  si&attereij  ov«er 
that  pjirt  of  Ihr  rrtjunty  ^r*>v«e'r«^i  by  thr-  In)*^riois  moraine,  Th.*^- 
."^wrfa^r^f  Lf*  g»-n^raIU'  I^vrL  bat  in  some  eas€S  a  ftrw  araall  shallow 
lft9fttls  ami  -^loiig^hs  (TfCi'MT^  the  resiih  of  ob«truf:te»i  •irainase. 

Owini^  to  the  level  ♦•haraeter  of  the  topography  of  this  type 
ami  to  the  imperviou«^neN»  of  the  »oiI  and  suhs»>il  the  natural  dnun- 
age  eonditioaH  are  very  poor.  In  a  number  of  eas*fs  artitieiaE  drain- 
age ha»  been  employ e*L  and  this  should  be  ilone  wherever  prae- 
I  icable, 

Th*-  material  eompo^^ing  the  3liami  black  clay  loam  is  primarily 
of  glaeial  origin,  but  since  its  deposition  it  has  undergone  con- 
siderable mollification.  Prior  to  the  construction  of  drainage 
systems  suffiffient  to  carry  ot?  th»'  surplus  water  the  areas  occupied 
by  this  tyf»e  were  covere«l  with  swamps  and  marshes.  Through 
the  growth  and  decay  of  a  luxuriant  vegetation  a  large  amount 
of  organic  matter  has  been  incorpf»rated  in  the  soiL  the  rapid  oxida- 
tion of  which  was  prevente<l  by  the  moisture  conditions.  IJ>ome  of 
the  finer  particles  of  s^iil  have  been  washe<l  into  these  depressions 
from  the  surrounding  higher  land,  and  this  has  had  considerabl*- 
efT^fft  on  the  texture  of  this  type. 

The  Miami  black  clay  loam  Is  considered  one  of  the  best  tj'pes 
in  the  area  for  the  prmluction  of  com.  When  well  drained  and 
with  favorable  climatic  conditions  it  produces  on  thr*  average  about 
45  bushels  per  acre.  Although  there  is  danger  froiu  lodging,  the 
average  yield  of  oats  is  estimated  at  from  35  to  40  bushels  per  acre. 
This  type  is  also  well  adaptnl  to  the  production  of  clover  and  timo- 
thy, the  latter  yielding  from  1  to  2  tons  of  hay  per  acre.  Only 
the  better  drainefl  areas  are  suiteil  to  clover,  because  in  the  low 
wet  areas  the  clover  heaves  badly. 

(,*LYDE  Lo.\M. 

The  soil  of  the  (.*lyde  loam  is  a  heavy  loam  or  clay  loam,  varying 
in  depth  from  18  to  ^^  inches.  It  is  of  a  decidedly  black  color, 
owing  to  the  presence  of  a  very  large  proportion  of  organic  matter, 
which  is  generally  well  distributed  throughout  the  soil  profile.  The 
(juantity  gradually  decreases,  however,  with  depth,  and  the  color 
becomes  correspondingly  lighter.  In  some  cases,  at  from  12  to  20 
inches,  the  color  is  a  dark-reddish  or  brownish  yellow,  due  probably 
to  the  oxidation  of  iron.  Iron  occurs  quite  abundantly  in  the  soil 
and  subsoil  of  this  type  in  irregular  masses,  varying  in  size  from 
i\  fraction  of  an  inch  to  1  foot  or  more  in  diameter. 
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Variations  in  the  texture  of  this  type  occur  near  the  borders 
of  the  sand  ridges,  where  the  soil  is  mixed  with  varying  amounts  of 
sand  and  approaches  a  heavy  sandy  loam.  The  transitional  zone 
between  this  soil  and  the  sandy  soil  is  generally  (juite  narrow,  and 
in  some  cases  the  line  of  demarcation  is  sharply  defined. 

The  subsoil  varies  in  different  parts  of  the  area.  Near  the 
outer  margin  it  generally  consists  of  medium  to  fine  sand,  the  latter 
grade  predominating.  The  upper  portion  of  the  subsoil  is  of  a 
very  sticky  nature,  due  to  its  relatively  high  clay  content,  and  the 
color  is  generally  dark  gray.  With  increase  in  depth  the  material 
generally  becomes  lighter,  both  in  color  and  texture,  grading  into 
white  or  gray  sand  at  40  inches.  In  the  central  parts  of  the  area 
the  soil  becomes  deeper  and  the  subsoil  much  heavier.  Here  the 
soil  consists  of  a  heavy  clay  loam  to  an  average  deptn  of  about  24 
inches,  below  which  occurs  a  sticky  impervious  clayey  subsoil,  be- 
coming heavier  with  depth.  The  color  of  the  latter  is  generally 
somewhat  lighter  than  that  of  the  soil,  although  it  contains  a  high 
percentage  of  organic  matter.  In  general  the  subsoil  upon  drying 
breaks  up  into  roughly  cubical  blocks,  resembling  in  this  particular 
an  adobe  soil.  Where  excavations  for  large  drainage  ditches  have 
been  made  the  walls  remain  almost  perpendicular  and  are  only 
slightly  affected  by  erosion. 

Underlying  the  subsoil  proper  at  a  depth  of  about  6  feet  is  a 
layer  of  peat.  The  layer  is  about  3  feet  thick  and  is  in  turn  under- 
lain by  an  impure  marl  which  contains  small  fragments  of  shells 
and  some  organic  matter.  This  marl  extends  to  an  undetermined 
depth. 

The  following  table  shows  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  type  of  soil: 


MECHANICAL  ANALYSES  OF  CLYDE  LOAM. 
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Only  one  area  of  this  type  of  soil  occurs  in  Newton  County    It 
is  found  about  10  miles  northeast  of  Morocrco  and  lies  almost  wholly 
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in  the  west  central  part  of  Colfax  Township,  a  small  extension 
reaching  westward  into  Mc(Jlellan  Township. 

The  surface  of  the  type  is  practically  level,  with  only  a  slight 
fall  toward  drainage  lines,  and,  as  a  result,  the  natural  drainage  is 
very  poor  and  has  to  be  supplemented  by  artificial  drains  in  order 
to  insure  the  production  of  good  crops.  A  large  proportion  of  the 
area  is  already  reclaimed.  All  of  the  area  can  be  economically 
drained,  and  large  crop  yields  will  be  sure  to  follow  the  construc- 
tion of  a  comprehensive  drainage  system. 

The  Clyde  loam  is  of  lacustrine  origin.  Prior  to  the  construction 
of  large  drainage  outlets  for  the  surplus  water  the  area  embraced  by 
this  soil  probably  formed  a  small  lake,  and  the  accumulation  of  the 
finer  material  held  in  suspension  by  the  waters  feeding  it  has  given 
rise  to  this  peculiarly  situated  body  of  heavy  soil.  During  low 
water  or  probably  after  there  had  been  a  sufficient  filling  in  of  this 
depression  so  that  only  a  shallow  pond  remained,  conditions  were 
such  as  to  favor  the  growth  of  a  heavy  vegetation,  and  through  the 
decay  of  this  vegetation  a  large  amount  of  organic  matter  has  been 
added  to  the  soil. 

The  Clyde  loam  is  very  productive,  and  when  properly  drained 
and  cultivated  produces  even  larger  crops  than  the  Miami  black 
clay  loam.  It  is  well  adapted  to  the  production  of  oats,  rye, 
timothy,  clover,  and  bluegrass,  and  is  considered  one  of  the  best 
corn  soils  in  the  area,  to  which  crop  it  is  largely  devoted.  The 
average  yield  of  com  is  variously  estimated  from  40  to  50  bushels 
per  acre.  Forty  bushels  of  oats  is  given  as  the  average  yield  per 
acre,  but,  as  on  the  Miami  black  clay  loam,  the  growth  of  straw  is 
heavy,  and  the  grain  often  lodges.  Rye  is  grown  only  in  limited 
areas,  yielding  from  20  to  25  bushels  per  acre.  Clover  and  timothy 
are  grown  to  some  extent  on  this  soil,  and  the  yields  compare  favor- 
ably with  those  produced  on  the  Miami  black  clay  loam.  Blue- 
grass  makes  a  thrifty  growth,  and  is  used  largely  for  pasture. 

Clyde  Fine  Sand. 

The  Clyde  fine  sand  is  the  prevailing  type  in  the  northern  part 
of  the  county.  The  soil  consists  of  a  dark-gray  to  black  medium  to 
fine  sand,  in  which  the  latter  grade  predominates.  The  depth 
varies  from  4  to  20  inches,  depending  upon  the  depth  to  which  the 
organic  matter  extends.  Along  the  boundaries  of  the  type,  and 
especially  next  to  areas  of  Peat,  organic  matter  is  found  in  large 
proportions  and  in  some  cases  occurs  to  a  depth  ot  more  than  3 
feet.     The  presence  of  this  high  percentage  of  organic  matter  gives 
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the  soil  a  loamy  texture,  and  areas  are  occasionally  referred  to 
locally  as  **semimuck/'  As  the  more  central  parts  of  the  areas 
are  approached  the  percentage  of  organic  matter  becomes  propor- 
tionally less  and  the  depth  to  which  it  extends  decreases,  until  in 
some  cases  it  is  confined  to  the  upper  5  or  6  inches.  From  this 
point  the  soil  gradually  passes  into  the  Newton  fine  sand,  in  which 
there  is  practically  no  organic  matter  in  the  surface  soil. 

At  varying  depths,  as  above  mentioned,  the  soil  grades  into  a 
subsoil  having  about  the  same  texture  as  the  soil,  but  containing  a 
much  smaller  percentage  of  organic  matter.  In  areas  where  the 
soil  extends  to  a  considerable  depth  the  subsoil  is  generally  a  dark- 
gray  fine  sand,  which  usually  becomes  lighter  in  color  as  the  depth 
increases.  Where  the  soil  extends  to  a  depth  of  only  a  few  inches 
the  subsoil  is  generally  gray  in  the  upper  portions  but  grades  into 
light-gray  and  occasionally  white  or  yellow-mottled  sand  at  an 
average  depth  of  about  15  or  18  inches.  In  areas  where  consider- 
able iron  is  found  in  the  subsoil  the  color  generally  has  a  reddish- 
yellow  or  brownish  tinge  and  is  occasionally  mottled.  In  other 
areas,  at  a  depth  of  about  25  or  30  inches,  the  subsoil  is  composed 
of  a  brownish-colored  Peat  in  which  the  vegetable  fiber  is  quite 
easily  distinguished.  This  peaty  layer  generally  extends  to  a  depth 
of  over  3  feet,  although  occasionally  it  is  only  a  few  inches  in  thick- 
ness and  is  in  turn  underlain  by  a  dark-colored  sand  in  which  the 
amount  of  organic  matter  is  very  large. 

The  following  table  shows  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  type : 


MECHANICAL  ANALYSES  OF  CLYDE  FINE  SAND. 
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-The  Clyde  fine  sand  is  found  throughout  the  northern  half  of 
the  county,  occurring  practically  as  one  continuous  body,  although 
much  broken  by  bodies  of  other  types,  extending  north  from  the 
northern  base  of  the  Iroquois  moraine  to  the  Kankakee  River.  The 
surface  is  practically  level,  the  elevation  seldom  varying  more  than 
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5  or  6  feet.  A  few  low  undulations  occur,  and  in  some  eases  small 
ponds  or  swampy  depressions  are  found,  but  the  surface  is  gener- 
ally flat. 

In  general  the  type  possesses  poor  natural  drainage.  Consider- 
able difficulty  is  often  experienced  in  the  construction  of  artificial 
drainage  channels,  both  on  account  of  the  level  character  of  the 
surface  and  the  filling  of  the  ditches  by  sand,  which  underlies  the 
greater  part  of  this  territory,  and  by  material  washed  in  from  the 
lateral  drainage  ditehea  This  last  difficulty  can,  however,  be 
largely  overcome  by  the  construction  of  culverts  across  the  mouths 
of  the  lateral  drains,  thus  preventing  the  banks  from  being  washed 
away  at  these  particular  points.  In  S4)me  localities  it  is  practic- 
able to  turn  the  drainage  waters  into  existing  channels.  In  the 
northwestern  part  of  the  county  the  upper  end  of  the  Houseworth 
and  Riner  ditch  is  connected  to  the  upper  end  of  a  branch  of  the 
old  Beaver  Lake  ditch,  and  here  the  drainage  waters  flow  in  either 
direction.  Lower  down  fn)m  the  headings  of  these  ditches  the  fall 
becomes  greater  and  the  drainage  is  generally  much  better.  The 
Clyde  fine  sand  is  generally  improved  by  drainage.  In  fact  it  is 
necessary  to  drain  this  soil  before  successful  agriculture  can  be 
practiced.  The  cost  of  eonstructing  a  comprehensive  drainage  sys 
tem  will  necessarily  be  large;  but  the  land,  if  properly  managed, 
should  yield  a  profitable  return  on  the  investment. 

The  Clyde  fine  sand  represents  areas  which  have  been  formed 
by  the  action  of  water.  While  primarily  of  glacial  origin,  the  sand 
composing  this  type  has  probably  been  transported  by  stream  cur- 
rents to  its  present  position  from  sand  areas  to  the  north  and  east, 
iind  depavited  while  this  part  of  the  area  formed  a  lake.  As  the 
lake  was  gradually  filled  up  or  drained,  conditions  became  such  as 
to  favor  the  formation  of  a  large  amount  of  organic  matter. 

The  crop  value  of  the  Clyde  fine  sand  varies  in  different  parts 
of  the  area,  depending  largely  upon  the  proportion  of  organic  mat- 
ter present.  Areas  in  w^hich  the  organic  content  is  small  are  de- 
voted chiefly  to  pasture,  while  those  in  which  the  proportion  is 
greater  and  where  the  soil  is  impregnated  to  greater  depths  pro- 
duce the  staple  crops  of  the  county  with  a  fair  degree  of  success. 
The  average  yields  are  gradually  decreasing  from  year  to  year,  and 
will  continue  to  do  so  as  the  organic  matter  in  the  sail  is  consumed. 
The  yield  of  com,  which  ten  or  twelve  years  ago  was  as  high  as  50 
bushels,  is  now  estimated  at  from  10  to  30  bushels  per  acre.  The 
yield  of  oats,  which  was  formerly  much  higher,  is  now  on  the  aver- 
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age  about  20  or  30  bushels  per  acre.  Potatoes  do  well  during  favor- 
able seasons,  but  unless  the  land  is  well  drained  the  crop  is  often 
waterkilled  or  rots  before  coming  up,  during  wet  seasons.  The 
average  yield  of  this  crop  is  estimated  at  from  125  to  200  bushels 
per  acre.  Some  rye  is  grown,  and  yields  from  10  to  20  bushels. 
It  is  generally  sown  as  a  nurse  crop  for  timothy,  which  does  very 
well  on  the  heavier  areas,  yielding  from  three-fourths  to  1^  tons  per 
acre.  Clover  is  not  grown  to  any  extent,  inasmuch  as  it  is  gener- 
ally winterkilled.  Sugar  beets  have  been  successfully  grown  on 
this  soil,  but  at  present  no  attention  is  given  to  their  production. 
Small  fruits  do  well,  and  it  is  considered  an  ideal  soil  for  straw- 
berries. It  is  also  a  fine  truck  soil,  but  up  to  the  present  time  little 
attention  has  been  paid  to  this  industry.  The  greater  part  of  this 
type  is  devoted  to  pasturage.  The  poorly  drained  areas  are  gen- 
erally covered  with  **sour  grass,''  which  is  seldom  eaten  by  stock, 
unless  other  grasses  are  short.  Near  the  Miami  fine  sand  areas  and 
occasionally  on  the  low  knolls  the  vegetation  consists  of  a  natural 
growth  of  different  varieties  of  oak.  Bluegrass  is  generally  found 
growing  quite  luxuriantly  on  the  better  drained  areajs. 

In  order  to  obtain  an  idea  of  the  manurial  requirements  of  this 
type  a  large  sample  was  collected  about  2^  miles  north  of  Morocco. 
The  soil  in  this  particular  field  consists  of  a  black  sand,  containing 
a  large  admixture  of  organic  matter,  but  so  incoherent  that  w^hen 
dry  it  blows  and  shifts  to  some  extent.  The  surface  is  very  level, 
and  it  holds  considerable  water  despite  its  porous  texture.  The 
field  from  which  the  sample  was  taken  has  been  in  cultivation  for 
from  fifteen  to  twenty  years.  Corn  and  oats  are  grown  in  regular 
rotation,  and  form  the  sole  crop  interests.  Small  amounts  of  stable 
manure  are  used  chiefly  on  the  corn,  and  no  other  fertilizers. 
Yields  of  both  corn  and  oats  average  about  30  bushels  per  acre. 

The  results  of  the  examination  of  this  sample  by  the  wirebasket 
method  indicate  that  stable  manure  has  a  moderate  effect  in  in- 
creasing the  growth  of  crops ;  that  nitrate  of  soda  and  sulphate  of 
potash  give  a  small  increase,  and  that  nitrate  of  soda,  sulphate  of 
potash,  acid  phosphate,  or  lime  used  alone  or  in  combination  (ex- 
cept as  above),  have  little  or  no  effect.  These  results  were  obtained 
under  favorable  climatic  conditions  for  the  crop  and  by  having  the 
soil  in  the  best  possible  physical  condition,  and,  while  held  to  be 
strictly  applicable  only  to  the  field  from  which  the  sample  was 
taken,  they  substantiate  the  general  farm  practice  on  this  type  of 
soil  in  New^ton  County,  where  considerable  barnyard  manure  is  ap- 
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plied  to  the  fields  with  beneficial  results  and  practically  no  mineral 
fertilizers  are  used. 

Xewton  Fine  Sand. 

The  Newton  fine  sand  resembles  the  type  just  described  to  a 
remarkable  degree,  the  chief  difference  being  in  the  percentage 
of  organic  matter.  The  organic  content  is  generally  very  small 
and  in  most  cases  is  not  sufficient  even  to  color  the  soil,  while  in 
the  case  of  the  Clyde  fine  sand,  as  we  have  seen,  the  organic  content 
is  generally  large. 

The  soil  of  the  Newton  fine  sand,  to  a  depth  varying  from  10  to 
36  inches  or  more,  is  composed  chiefly  of  fine  sand.  Around  the 
outer  margin  of  the  areas  the  soil  generally  extends  to  a  depth  of 
over  3  feet.  The  color  is  a  light  gray,  grading  into  mottled  yellow 
in  the  lower  depths.  Occasionally  some  organic  matter  is  found 
in  the  first  3  or  4  inches,  but  the  amount  is  generally  so  small  as 
to  have  practically  no  effect  upon  the  soil.  In  the  more  central 
parts  of  the  soil  bodies,  at  a  depth  varying  from  10  to  20  inches, 
a  layer  of  sand  is  encountered  which  contains  a  high  percentage 
of  organic  matter,  and  in  some  cases  this  layer  consists  almost 
entirely  of  Peat.  The  layer  varies  in  thickness,  but  seldom  exceeds 
6  inches,  and  it  is  not  unusual  to  find  two  and  sometimes  three  such 
layers  in  the  subsoil,  in  which  case  they  are  generally  much  thinner 
and  occur  from  6  to  15  inches  apart.  The  subsoil  underlying  these 
layers  is  generally  a  black  fine  sand  containing  considerable  or- 
ganic matter  and  very  similar  in  character  to  that  underlying  the 
Clyde  fine  sand. 

Along  the  range  line  between  McCellan  and  Colfax  townships 
the  type  occurs  in  the  form  of  dunes,  and  the  texture  of  the  soil 
in  this  case  is  fine  sand  to  a  depth  of  over  3  feet.  It  is  much  finer 
than  the  sand  composing  the  level  areas,  and  the  color  is  also  much 
lighter,  varying  from  light  gray  to  white. 

The  boundary  between  this  type  and  the  Clyde  fine  sand,  as  a 
rule,  is  difficult  to  establish,  inasmuch  as  the  types  grade  almost 
imperceptibly  from  one  into  the  other.  Generally  in  areas  in  which 
the  organic  matter  extends  to  a  depth  of  over  4  or  5  inches  the  soil 
is  classified  with  the  Clyde  fine  sand,  while  if  less  it  is  mapped  as 
Newton  fine  sand.  In  some  cases,  however,  the  line  of  demarcation 
between  the  two  types  is  sharply  defined,  being  marked  by  a  slight 
rise  of  2  or  3  feet. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  type : 
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MECHANICAI,  ANALYSES  OF  NEWTON  FINK  SAND. 
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The  Newton  fine  sand  oeeupioa  only  a  small  percentage  of  the 
uiea  surveyed,  occurring  most  typically  developed  in  one  large 
area,  about  7  miles  north  of  Morocco,  in  the  northeastern  part  of 
McCk'llan  Township.  Another  but  much  smaller  area  ia  found  in 
the  north  central  part  of  Lake  Township,  bordering  the  swamp 
ai'ea  along  the  Kankakee  River.  The  type  represents  b  part  of  the 
floor  of  an  old  glacial  lake.  The  surface  is  a  few  feet  helow  that 
of  the  Clyde  fine  sand,  and,  while  it  is  generally  level,  it  ia  broken 
by  numerous  ponds  and  swampy  depressions,  and  occasionally  cut 
by  old  drainage  lines,  A  number  of  old  beach  lines  which  cross 
this  part  of  the  county  from  northeast  to  southwest  are  (|uite  easily 
distinguished,  and  in  some  cases  rise  to  an  elevation  of  2  or  8  feet 
above  the  general  level  of  the  surrounding  lands.  In  the  eastern 
part  of  Ihe  area  occurring  in  McClellan  Township,  and  particularly 
along  the  range  line  between  this  and  Colfax  Township,  where  the 
dunes  already  mentioned  occur,  the  area  has  a  desertlike  appear- 
ance. These  dune  areas  have  an  elevation  of  from  3  to  20  feet 
above  the  mean  surface  level  of  this  part  of  the  county. 

The  natural  drainage  conditions,  as  in  case  of  the  Clyde  fine 
sand,  are  poor,  and  over  a  greater  part  of  the  area  the  water  table 
seldom  exceeds  a  depth  of  ;t  feet,  while  at  the  time  this  part  of  the 
county  was  sur\'eyed,  water  was  found  on  the  surface  over  a  con- 
siderable area. 

The  Newton  fine  sand  owes  its  origin  to  the  same  agencies  as 
the  Clyde  fine  sand.  As  evidenced  by  the  layers  of  peaty  deposits, 
it  is  quite  probable  that  prior  to  the  deposition  of  the  sand  now 
constituting  the  surface  soil,  this  territory  was  only  partially  sub- 
mei^d  at  different  periods,  during  which  there  was  a  heavy  growth 
of  vegetation.  Subsequently  the  wafer  of  the  lake  rose  again  and 
completely  submerged  this  territory,  and  layers  of  sand  were  de- 
posited over  this  vegetation. 
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None  of  this  soil  is  at  present  under  cultivation,  and  its  only 
use  is  as  pasture.  It  is  for  the  most  part  covered  with  water-loving 
grasses,  willow,  and  birch.  The  higher  and  better  drained  areas  are 
either  almost  free  from  vegetation  or  covered  only  with  a  sparse 
growth  of  bunch  gra&s.  Wherever  the  native  vegetation  dies  out 
or  is  removed  the  sand  drifts  badly. 

Miami  Fine  Sand. 

The  Miami  fine  sand  consists  of  a  loose,  incoherent  medium  to 
fine  sand,  with  a  minimum  depth  of  more  than  3  feet  and  a  maxi- 
mum depth  of  over  100  feet.  It  varies  in  color  from  light  brown 
in  the  upper  portions  of  the  soil  to  yellow  at  lower  depths,  the  for- 
mer color  being  due  to  the  presence  of  a  very  small  amount  of 
organic  matter,  which  is  found  especially  in  the  local  depressions 
between  ridges  and  on  some  of  the  more  level  areas.  On  the  more 
rolling  areas  there  is  practically  no  organic  matter  in  the  soil,  and 
this  and  the  absence  of  gravel  are  the  chief  features  distinguishing 
this  type  and  the  Marshall  fine  sand. 

The  average  results  of  mechanical  analyses  of  typical  samples 
of  this  type  are  given  in  the  following  table : 

mechanical  ANALYSES  OF  MIAMI  FINE  SAND. 
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The  Miami  fine  sand  is  distributed  over  the  northern  portion  of 
the  county.  The  areas  vary  from  a  few  acres  to  over  3  square 
miles  in  extent  and  occur  as  islandlike  bodies  in  the  level  sand 
areas.  The  surface  is  very  irregular,  consisting  of  rounded  hills 
and  ridges,  from  2  to  more  than  150  feet  in  height.  Owing  to  the 
physical  character  of  the  soil  and  its  rolling  topography,  natural 
drainage  over  most  of  these  areas  is  excessive,  and  vegetation  often 
suffers  from  lack  of  moisture. 

The  origin  of  this  soil  is  largely  due  to  the  action  of  winds, 
though  it  is  probable  that  during  the  early  stages  of  development 
wave  action  also  played  an  important  part  in  its  formation.  On 
account  of  the  loose,  open  character  of  the  soil  and  the  unstable 
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or  drifting  nature  of  this  material  it  has  little  agricultural  value. 
It  is  for  the  most  part  covered  with  a  native  growth  of  timber, 
chiefly  scrub  white  and  black  oaks,  hazel  brush,  black  gum,  sumac, 
and  a  few  (|uaking  aspens.  On  some  of  the  lower,  moister  areas 
bluegrass  is  found.  Only  a  few  areas  of  the  Miami  fine  sand  are 
farmed.  Sorghum  is  grown  to  some  extent  for  home  use  and 
melons  and  early  potatoes  do  well.  Some  rye  and  corn  are  pro- 
duced but  the  yields  are  very  small.  Fruit  is  giown  to  some  ex- 
tent and  is  said  to  do  fairly  well. 


Kaskaskia  Loam. 

The  surface  soil  of  the  Kaskaskia  loam  is  a  brown  loam  or  silty 
loam,  with  a  depth  varying  from  18  to  24  inches.  The  texture  of 
the  soil  is  quite  uniform,  although  it  is  heavier  in  some  of  the  de- 
pressions farthest  from  the  river  than  it  is  on  the  higher  areas  or 
near  the  present  channel.  The  soil  is  generally  (juite  friable  and 
readily  cultivated. 

The  subsoil  is  generally  a  loam,  although  some  sections  exhibit 
but  a  slight  difference  between  the  soil  and  snibsoil.  In  most  cases, 
however,  the  sand  content  increases  with  depth.  The  percentage 
of  organic  matter  in  both  the  soil  and  subsoil  is  less  than  is  usually 
found  in  alluvial  types.  A  large  amount  of  iron  is  usually  pres- 
ent, which  sometimes  givei  the  subsoil  a  mottled  appearance. 

The  average  results  of  mechanical  analyses  of  typical  samples 
of  this  type  are  given  in  the  following  table : 

mechanical  analyses  of  kaskaskia  loam. 
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This  type  occupies  only  a  limited  area  along  the  Iroquois  River 
in  the  eastern  half  of  the  county.  It  constitutes  the  flood  plain 
of  this  stream  and  is  confined  to  the  oxbows  and  to  narrow  strips 
along  some  of  the  less  crooked  parts  of  the  channel.  It  is  seldom 
more  than  a  few  feet  above  low  water  and  is  subject  to  overflow. 
Numerous  depressions  and  sloughs  occur,  which  mark  the  course 
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of  former  stream  ehannels,  having  been  deposited  by  the  river  dur- 
ing high  water.  The  current  is  here  too  sluggish  to  transport  any 
^lut  the  finer  materials,  so  that  the  type  is  remarkably  free  from 
cr>arse  sand  and  pebbles. 

The  Kaskaakia  loam  is  largely  devoted  to  pasture.  Some  of 
the  areas  are  planted  to  com  and  during  favorable  seasons  yield 
from  40  to  50  bushels  per  acre.  Oats  and  potatoes  can  be  success- 
fully grown^  though  there  is  always  danger  from  overflow. 

Swamps. 

The  classification  of  Swamp  is  based  upon  topographic  position 
and  drainage  conditions  rather  than  upon  the  physical  character 
of  the  materials  of  which  it  is  composed.  The  texture  varies  in 
different  parts  of  the  areas  from  a  light  sandy  soil  to  a  heavy  clay 
loam,  though  the  greater  proportion  is  a  black  sand,  very  similar 
in  character  to  that  of  the  Clyde  fine  sand.  A  constant  feature  is 
the  extremely  large  admixture  of  more  or  less  decayed  vegetable 
matter. 

With  the  exception  of  one  small  body  occurring  in  the  western 
part  of  Beaver  Township  the  Swamp  is  confined  to  a  strip  from  one- 
eight  to  over  1  mile  wide  along  the  Kankakee  River,  in  the  ex- 
treme northern  part  of  the  county.  It  is  low-lying  and  generally 
level,  though  somewhat  broken  by  old  stream  channels  and  small 
lakes,  or  lagoons,  and  is  poorly  drained  and  under  water  most  of 
the  year.  Owing  to  its  slight  elevation  above  the  river  it  can  not 
be  drained  economically. 

The  areas  are  largely  the  result  of  poor  drainage.  Along  the 
river  it  has  been  slightly  modified  by  the  deposition  of  fine  ma- 
terial brought  down  during  high  water.  Through  the  growth  of 
a  heavy  vegetation  a  large  amount  of  organic  matter  has  beeh 
added. 

Except  along  the  streams  where  there  is  a  heavy  growth  of  tim- 
ber, chiefly  birch,  oak,  poplar,  and  willow,  the  native  vegetation 
consists  of  a  host  of  moisture-loving  plants,  such  as  reeds,  rushes, 
sedges,  etc.  None  of  the  Swamp  is  under  cultivation.  When  the 
river  is  low  some  areas  become  dry  enough  to  allow  the  cutting  of 
hay,  and  such  areas  are  also  used  to  some  extent  for  pasturage. 

Peat. 

A  very  important  and  characteristic  feature  of  the  northern 
part  of  the  county  is  the  frequent  occurrence  of  quite  extensive 
Peat  deposits.    They  consist  of  brown  peaty  material,  in  which  the 
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percentage  of  combustible  material  is  extremely  high.  In  consis- 
tency the  soil  varies  from  a  coarse,  raw,  fibrous  Peat  through  all 
stages  of  decomposition  to  that  of  Muck.  The  Muck  areas  (iccur, 
however,  to  a  limited  extent  around  the  outer  margins  of  these  de- 
posits. The  soil  in  this  case  consists  of  more  thoroughly  decom- 
posed vegetable  mold  mixed  with  varying  amounts  of  mineral  mat- 
ter and  extends  to  a  depth  seldom  exceeding  3  feet.  The  typical 
Peat  is  much  deeper,  generally  extending  to  a  depth  of  10  or  12 
feet. 

The  texture  of  the  subsoil  varies  from  a  medium  to  fine  sand 
in  which  the  percentage  of  organic  matter  is  quite  low.  It  varies 
in  color  from  dark  to  light  gray,  and  in  some  cases  is  slightly 
mottled.  In  a  few  localities  the  underlying  material  is  a  light-blue 
or  gray  clay,  while  in  others  it  is  a  marl.  Such  areas  as  these  are, 
however,  quite  limited  and  occur  only  as  local  variations. 

The  Peat  occurs  most  typically  developed  northeast  of  Morocco, 
in  Beaver,  McClellan,  Colfax,  and  Lincoln  townships.  A  few 
small  areas  occur  west  and  southwest  of  this  town  on  the  Irotjuois 
moraine.  The  general  character  of  the  surface  of  these  tracts  is 
level,  with  only  a  slight  fall  toward  drainage  lines.  Over  some 
areas  the  surface  has  a  hummocky  appearance,  due  to  the  presence 
of  small  tufts  or  bunches  of  grasses  and  other  vegetation.  The 
hummocks  seldom  exceed  12  inches  in  height.  Large  holes  and  de- 
pressions often  occur,  especially  in  areas  which  have  been  burned. 

The  Peat  has  bieen  formed  by  the  gradual  accumulation  of  or- 
ganic remains  in  low  wet  places.  During  depositions  the  mater- 
ials were  more  or  less  under  water,  which  has  retarded  decomposi- 
tion, and  the  vegetable  fiber  in  most  cases  is  yet  easily  distinguished. 

The  drainage  of  the  areas  of  Peat  is  an  important  problem  to 
the  land  owners  in  this  section  of  the  county.  The  areas  usually 
have  a  fall  of  from  2  to  5  feet  per  mile  toward  the  main  drainago 
lines,  and  while  a  large  amount  of  water  accumulates  in  the  spring, 
both  from  the  melting  of  snow  and  from  spring  rains,  it  is  practica- 
ble to  remove  this  by  the  construction  of  wide  deep  ditches.  It  is  be- 
lieved that  open  ditches  even  for  the  lateral  drains  would  prove 
more  effective  than  tile.  The  little  drainage  channels  in  the  soil 
would  form  more  quickly  and  the  excess  water  would  be  removed 
more  rapidly.  After  the  land  is  once  thoroughly  drained  tiling 
would  undoubtedly  prove  effective.  Large  tracts  of  the  Peat  have 
been  drained,  dredges  being  used  to  dig  the  main  ditches  across  the 
lowest  depressions  of  the  areas  or  along  such  lines  as  would  give 


240  REPORT  OF  STATE  GEOLOGIST. 

the  greatest  possible  fall.  These  ditches  vary  in  width  from  12  to 
15  feet  and  in  depth  from  10  to  12  feet.  A  few  laterals  have  been 
constructed  which  are  as  large  as  the  main  channels  and  into 
which  sublaterals  are  run,  but  in  most  cases  the  laterals  are  much 
smaller  and  irregularly  placed,  generally  at  intervals  too  great  to 
be  effective.  A  glance  at  the  map  accompanying  this  report  will 
show  the  main  drainage  channels  of  the  county  as  well  as  of  the 
Peat  areas. 

The  cost  of  constructing  the  existing  drainage  systems  has  been 
great,  so  it  is  most  desirable  that  immediate  returns  be  secured  on 
the  capital  invested.  In  some  cases  the  results  obtained  from  grow- 
ing crops  on  the  Peat  have  been  most  gratifying;  in  others  they 
have  been  most  discouraging.  It  has  been  the  experience  of  most 
of  the  farmers  that  the  Peat  generally  produces  fairly  well  for 
two  or  three  years  after  being  reclaimed,  when  its  productiveness 
begins  to  decline,  each  succeeding  crop  being  poorer  than  the  one 
preceding.  On  the  other  hand,  some  of  the  areas  improve  with 
cultivation,  although  the  improvement  is  gradual.  There  are  also 
areas  that  have  never  produced  well,  the  crops  being  generally 
small  and  frequently  failing  to  mature.  It  has  also  been  observed 
that  the  productiveness  of  the  Peat  areas  is  correlated  in  some  way 
with  the  state  of  the  organic  matter  present  and  that  as  soon  as 
the  marsh  sod,  leaves,  trash,  etc.,  plowed  under,  become  thorough- 
ly decayed  or  consumed  the  yields  of  the  crops  grown  cease  to  be 
profitable. 

Corn  is  most  extensively  grown  upon  these  soils  the  first  few 
years.  The  yields  of  the  first  crop  or  two  are  (juite  large,  though 
the  corn  produced  is  of  poor  (juality.  The  kernels  do  not  generally 
fill  well  and  are  often  chaffy.  The  yield  and  quality  of  the  succeed- 
ing crops  are  generally  poorer,  the  ears  are  smaller  and  do  not 
fill  well,  and  the  stalks  are  small.  Later  crops  frequently  do  not 
produce  any  ears,  and  during  the  growing  season  the  stalks 
turn  yellow  and  growth  is  checked.  In  some  areas  the  first  crop 
grown  is  of  this  character,  and  spots  giving  like  results  occur 
even  in  the  best  areas,  whi*re  no  difference  in  drainage  conditions 
or  other  cause  can  be  assigned  for  the  difference  in  the  growth  of 
the  plants.  A  very  few  farmers  have  built  silos,  and  thus  utilize 
the  inferior  products  of  the  Peat,  but  such  a  method  can  hardly  be 
practiced  to  good  advantage  except  on  a  dairy  farm. 

Very  frecjuently  this  soil  produces  a  rank  growth  of  stalk  or 
straw,  as  the  case  may  be,  in  which  the  grain  does  not  fill  out  well. 
Timothy  and  bluegrass  may  be  grown   wherever  the  drainage  is 
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reasonably  good,  but  neither  of  these  grasses  is  so  profitable  as 
eorn.  Special  tnick  crops  will  do  well  on  the  Peat,  but  few  land- 
owners have  either  the  inclination  or  experience  to  attemp  their 
cultivation.  This  has  led  to  considerable  experimental  work  on 
these  soils  with  corn,  but  the  results  so  far  obtained  have  not  prov- 
en entirely  satisfactory,  although  somewhat  larger  yields  have  been 
produced. 

The  general  conclusion  reached  is  that  these  and  similar  soils 
in  Illinois,  Wisconsin,  and  other  parts  of  Indiana  are  in  need  of 
potash,^  and  in  some  cases  potash,  phosphoric  acid,  and  stable  ma- 
nure should  be  applied  to  make  them  productive." 

The  results  obtained  last  season  on  an  experimental  plot  in 
the  southeast  corner  of  section  .S5,  MeClellan  Township,  under  the 
direction  of  the  Indiana  experiment  station,  show  that  two  plots 
upon  which  muriate  of  potash  and  sulphate  of  potash  were  applied, 
respectively,  produced  at  the  rate  of  48.9  bushels  and  40.5  bushels 
per  acre.  Where  no  fertilizer  was  added  the  yield  was  .S6.4  bushels. 
Another  plot,  where  1  ton  of  coarse  straw  was  applied,  produced 
at  the  rate  of  58.5  bushels  per  acre,  or  about  10  bushels  more  than 
the  plot  fertilized  with  muriate  of  potash. 

It  would  seem  from  these  results,  together  with  the  generally 
observed  fact  that  these  soils  produce  well  until  the  marsh  sod, 
etc.,  is  destroyed,  that  the  Peat  of  the  area  is  not  lacking  in  plant 
food,  and  that  the  low  vields  are  due  to  some  unfavorable  condi- 
tion,  which  was  alleviated  bv  the  addition  of  coarse  straw.  While 
potash  improves  thes<»  soils  it  seems  (juite  probable  that  the  bene- 
ficial results  are  not  due  to  the  plant  food  thus  added,  but  to  some 
other  effect  it  has  upon  the  soil. 

While  this  type  of  soil  is  less  extensive  than  many  in  the  area, 
its  peculiar  condition  after  a  few  years'  cultivation,  as  discussed 
above,  made  it  advisable  to  select  this  as  one  of  the  types  for  in- 
vestigation as  to  manurial  retjuirements.  For  the  purpose  of  carry- 
ing on  this  line  of  work,  several  samples  of  the  soil  were  collected 
from  sections  1  and  2,  township  29  north,  range  9  west.  The  soil 
here  consists  of  brown  nuicky  peat,  varying  j'rom  30  to  40  inches 
in  depth  and  usually  underlain  by  sand.  Where  the  samples  were 
taken  the  water  table  varied  from  2  to  l^  feet  below  the  surface. 

The  results  obtained  upon  this  soil  by  the  above-mentioned 
methnfd  indicate  that  both  stable  manure  and  green  manure  are 

>  HiiN.  Nrw.  93  and  05.  TlllnoiH  Exp.  Stn. 
-Tu«'ntyflr»t  anniinl  ivport.  Wisconsin  Exp.  Stft. 
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decidedly  beneficial.  Sulphate  of  potash  gave  a  large  increase  in 
growth,  whereas  lime,  nitrate  of  socla^  and  acid  phosphate  had 
little  or  no  effect.  The^ic  results  are  in  accord  with  the  conclusions 
of  the  experiment  stations  cited  above. 

When  thoroughly  reclaimeil  the  Peat  should  be  well  adapted 
to  ('orn,  potatoes,  onions,  celer>%  cranberries,  and  similar  crops. 
Owing  to  the  high  percentage  of  nitrogen  present  it  has  a  particu- 
lar adaptation  to  com,  rape,  and  the  grasses.  It  is  an  ideal  timo- 
thy soil,  protlucing  from  1  to  1^  tons  per  acre,  and  bluegrass  does 
exceedingly  well  and  is  used  for  pasture.  The  chief  difficulties  en- 
countered in  farming  the  Peat  areas,  aside  from  the  conditions  al- 
reatly  discussed,  are  wetness  in  the  spring,  danger  of  frost,  and 
the  accumulation  of  excessive  amounts  of  nitrates.  Even  when 
well  supplied  with  open  drains  the  soils  are  often  too  wet  to  allow 
early  sowing  of  crops,  and  it  frequently  happens  that  crops  have 
to  be  planted  two  and  occasionally  three  times,  before  a  stand  is 
secured.  This  necessarily  so  shortens  the  growing  season  that 
there  is  danger  of  frost  before  the  crops  mature.  Tlie  excess  of 
nitrates,  which  tend  to  stimulate  stalk  and  leaf  growth,  often 
causes  oats  and  other  grains  to  lodge  badly,  and  this  makes  the 
type  in  general  unsuited  to  these  crops,  although  under  the  most 
favorable  conditions  they  often  do  well. 

AoRicuLTrRAii  Methods. 

The  cultural  methods  generally  practiced  in  the  area  pertain 
largely  to  the  production  of  corn  and  oats.  In  the  preparation  of 
the  soil  for  corn,  which  generally  follows  oats,  the  land  is  plowed 
deep  in  the  fall,  generally  as  soon  as  the  cat  crop  is  removed.  Noth- 
ing more  is  done  with  the  soil  until  spring,  when,  as  early  as  the 
season  will  permit,  it  is  disked  and  harrowed.  The  com  is  then 
planted,  generally  with  a  check  planter,  in  rows  about  3  feet  6 
inches  apart,  later  leaving  three  of  four  stalks  in  each  hill.  Very 
frec|uently  the  ground  is  harrowed  after  planting,  and,  in  addition, 
is  cultivated  three  or  four  times  during  the  season.  Implements 
with  small  shovels  and  other  attachments  adapted  to  shallow  cul- 
tivation are  preferred  by  most  of  the  farmers  to  those  which  do 
deeper  work  or  leave  the  land  in  ridges. 

The  corn  is'  generally  planted  in  May,  although  corn  planted 
as  late  as  June  10  will  yield  well,  providing  the  season  is  favorable. 
A  small  part  of  the  crop  is  cut  with  binders  and  subsequently 
shredded  or  husked  from  the  shock,  but  the  greater  part  is  gathered 
from  the  standing  stalks.    Since  a  very  few  farmers  in  the  southern 
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part  of  the  county  feed  cattle  or  have  much  stock  of  any  kind,  the 
greater  part  of  the  corn  produced  is  sold  at  the  nearest  elevators. 
Occasionally  some  of  the  corn  stover  is  harvested  for  feed,  but  the 
practice  is  not  general. 

In  growing  oats  the  seed  is  generally  sown  broadcast  on  land 
that  has  been  in  corn  the  previous  year  without  any  preparation 
of  the  soil.  The  disk  is  then  used  to  pulverize  the  surface  and 
cover  the  seed.  The  crop  is  sown  as  early  as  the  season  will  per- 
mit, and  is  harvested  the  latter  part  of  July.  The  grain  is  seldom 
stacked,  but  is  thrashed  from  the  shock  soon  after  it  is  cut. 

In  seeding  lands  to  grass  and  clover  it  is  the  general  practice 
to  use  oats  as  a  nurse  crop,  but  the  success  of  this  method  depends 
almost  wholly  upon  climate  conditions.  Upon  the  removal  of  the 
nurse  crop  the  young  plants  are  exposed  to  the  hot  sun  and  winds, 
and  growing  in  a  soil  already  largely  exhausted  of  its  moisture,  can 
make  but  feeble  growth  unless  moisture  conditions  remain  favorable. 
If  these  crops  become  fairly  well  established  they  will  endure  very 
unfavorable  'conditions,  which  frequently  occur  during  the  winter 
months.  There  is,  however,  considerable  danger  of  the  clover  heav- 
ing, and  this  condition  is  largely  responsible  for  the  small  acreage 
of  this  crop. 

Rye  is  sown  in  the  fall  on  land  that  has  been  in  corn  during 
the  growing  season.  The  usual  date  of  sowing  is  about  September 
20,  and  of  harvesting  about  July.  It  is  (luite  generally  used  in  the 
northern  part  of  the  county  as  a  nurse  crop  for  timothy.  Timothy 
in  this  section  is  occasionally  sown  in  the  fall  without  a  nurse  crop, 
and  the  first  cutting  of  hay  is  harvested  the  following  spring. 

A  large  proportion  of  the  soils  in  the  northern  part  of  the  coun- 
ty are  in  pasture  or  hay.  Most  of  this  grass  is  utilized  in  cattle 
feeding,  which  is  conducted  on  an  extensive  scale  by  companies 
and  a  few  wealthy  landowners.  Light-weight  cattle  are  purchased 
on  the  Chicago  markets,  shipped  in  here,  and  fed  for  a  few  months. 
This  method  has  proven  more  profitable  than  raising  calves.  The 
cattle  feeders  purchase  ail  the  com  produced  in  this  section  of  the 
county,  and  in  addition  import  a  considerable  quantity  of  cotton- 
seed meal  for  feeding  purposes. 

Aside  from  the  use  of  stable  manure  and  the  occasional  plowing 
under  of  a  green  manure  crop,  the  soils  of  the  area  receive  practi- 
cally no  fertilizers.  A  few  farmers  in  the  east-central  part  of  the 
county  and  a  few  of  those  farming  areas  of  Peat  buy  some  com- 
mercial fertilizers,  but  as  a  rule  the  quantity  used  is  very  small. 
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No  systematic  rotation  of  crops  is  practiced  in  the  are«  The 
general  system  followed  is  to  plant  corn  one  year  and  sow  to  oats 
the  following  year,  then  back  to  corn  again.  In  some  cases  the  far- 
mers do  not  alternate  corn  and  oats  from  year  to  year,  but  plant 
to  one  crop,  generally  corn,  for  a  period  of  years.  Occasionally  a 
clover  crop  is  grown  and  plowed  under  for  green  manure.  It  is 
generally  recognized  that  this  crop  will  keep  up  the  fertility  of  the 
soils  if  not  sown  at  too  great  intervals.  The  growing  of  this  crop 
for  green  manuring  should  be  encouraged  wherever  it  is  possible 
to  secure  a  fair  stand,  and  it  should  be  introduced  into  the  rotation 
once  every  three  or  four  years  at  least. 

Under  the  present  system  of  farming  the  soils  have  decreased 
in  productivity  and  are  gradually  becoming  poorer  from  year  to 
year.  Land  which  formerly  produced  60  or  70  bushels  of  corn  is 
now  producing  30  or  40  bushels  per  acre.  And  it  is  not  excep- 
tional to  find  even  lower  yields  if  climatic  conditions  have  been 
unfavorable. 

This  matter  is  of  great  importance  to  the  landowniers  of  the 
area,  and  the  necessity  of  methods  less  exhaustive  to  the  soils  is 
generally  recognized.  The  trouble  can  easily  be  obviated  by  a  pro- 
per system  of  farm  management,  which  should  be  installed  before 
the  lands  become  poorer  in  crop-producing  power.  More  stock 
should  be  raised  to  consume  all  the  products  of  the  farm  and  make 
more  manure  to  be  applied  to  the  lands,  a  systematic  rotation  of 
crops  should  be  practiced,  and  leguminous  crops  should  be  raised 
to  supply  nitrogen  and  increase  the  organic  content  of  the  soil. 
If  this  were  practiced,  the  soils  would  not  only  at  once  produce 
better  crops  than  can  be  grown  at  present,  but  they  would  gradual- 
ly increase  in  productivity  from  year  to  year. 

AORICrLTURAL   CONDITIONS. 

The  resources  of  Newton  County  are  almost  wholly  agricultural. 
The  soils,  although  not  as  productive  as  formerly,  give  good  yields, 
and  from  the  general  appearance  of  the  country  the  farming  class 
is  in  prosperous  circumstances.  During  the  last  decade  the  price 
of  land  has  steadily  advanced.  The  valuation  of  all  farm  lands, 
according  to  the  State  assessor's  report  for  1904,  is  $5,396,360, 
while  that  of  buildings  is  placed  at  $705,180.  These  figures  repre- 
sent less  than  40  per  cent  of  the  actual  value  of  the  farms  of  the 
county. 

Very  few  farmers  are  in  debt,  and  in  1903  there  were  only  80 
farm   mortgages  on   record.     The   farm   houses,   especially  upon 
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farms  opefl'ated  by  the  owners,  are  well  built,  and  in  many  eases 
are  handsome  residences.  The  barns  are  large,  substantially  built, 
and  painted,  while  the  other  outbuildings  are  usually  well  kept. 
Most  of  the  lands  are  inclosed  by  fences  or  hedges,  wire  and  osage 
orange  being  most  commonly  used. 

More  than  one-half  of  the  farms  of  the  area  are  operated  by 
tenants,  who  are  usually  compelled  by  the  lease  to  grow  certain 
specified  crops.  The  larger  estates  are  generally  divided  up  into 
a  number  of  farms  which  are  rented.  These  estates  are  usually 
looked  after  by  a  manager  or  foreman,  whose  duty  it  is  to  super- 
vise the  work  of  the  different  farms  and  see  that  the  terms  of 
the  leases  are  carried  out. 

The  usual  rent  for  good  land  varies  from  two-fifths  to  one-half 
of  the  grain  delivered  at  the  nearest  elevator,  and  when  a  cash  rent 
is  asked  from  $3.50  to  $5  an  acre  for  pasture  and  hay  lands.  In  a 
few  cases  renters  have  to  pay  house  rent,  which  is  often  as  high  as 
$50  a  year.  On  the  larger  estates,  especially  on  those  where  stock  is 
raised,  itbie. usual  rent  is  two-fifths  of  the  crop  delivered  at  the 
home  place.  In  some  cases  the  landowners  have  the  tenants  feed 
cattle  for  them,  buying  the  tenant's  share  of  the  crops  for  feeding 
purposes  and  paying  him  from  $30  to  $50  a  month  for  feeding  and 
caring  for  the  stock. 

Most  of  the  farms  are  the  property  of  men  who  have  moved  to 
the  towns,  and  there  are  also  a  good  many  which  represent  in- 
vestments or  inheritances. 

There  are  four  estates  in  the  county  which  have  more  than 
5,000  acres  under  one  management,  and  a  number  of  others  which 
include  more  than  3,000  acres.  Small  farms  of  20  or  40  acres  are 
comparatively  few,  and  the  greater  number  vary  in  size  from  160 
to  240  acres. 

The  value  of  the  land  depends  almost  altogether  upon  the 
drainage  conditions  and  the  character  of  the  soil.  The  Marshall 
loam  and  Marshall  fine  sandy  loam  have  the  highest  value,  fre- 
quently selling  for  $125  an  acre.  The  Clyde  fine  sand  and  Clyde 
loam  sell  for  about  $50,  while  the  Miami  fine  sand  and  Newton 
fine  sand  are  worth  much  less.  Poorly  drained  areas  of  Swamp 
and  other  soils,  used  mostly  for  pasture,  vary  greatly  in  price, 
but  seldom  exceed  $25  or  $35  an  acre. 

There  is  no  particular  scarcity  of  farm  labor  in  the  county,  but 
many  farmers  complain  of  the  difficulty  of  securing  permanent 
help,  inasmuch  as  few  young  men  seek  farm  employment  except 
as  a  temporary  occupation.     The  usual  wages  are  about  $25  a 
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liionth,  with  board.  Day  labor,  especially  during  harvest,  eoin- 
inanda  $2  or  more  a  day. 

The  principal  prwlucts  are  limited  in  variety,  but  there  is  con- 
siderable difference  in  their  cjuality.  The  best  com,  grown  on  the 
Marshall  loam  and  Marshall  fine  sandy  loam,  is  usually  graded  as 
'*\o.  3''  on  the  Chicago  market,  but  that  grown  on  the  more  sandy 
soils  is  much  inferior  in  weight  and  feeding  value.  A  similar 
difference  is  observed  in  the  oat  crop,  but  very  often  the  quality 
of  the  best  grain  is  materially  reduced  by  being  thrashed  from  the 
shock  instead  of  from  the  stack  after  being  allowed  "to  go  through 
the  sweat." 

In  1904  this  county  produced  2,247,965  bushels  of  corn  and 
1 ,462,269  bushels  of  oats.  The  land  devoted  to  these  two  crops  was 
119,630  acres.  The  total  acreage  of  clover  for  the  same  year  was 
1,748,  while  that  devoted  to  timothy  was  about  12,000  acres.  The 
production  of  wild  grass  on  the  poorly  drained  lands  is  a  very  im- 
portant item.  The  quality  is  rather  poor,  but  the  native  varieties 
are  gradually  giving  place  to  bluegrass,  wherever  the  water  table 
is  permanently  lowered. 

The  live-stock  interests  are  confined  chiefly  to  the  feeding  of 
cattle  on  the  cheaper  lands  of  the  northern  part  of  the  county. 
There  are  very  few"  farmers  who  do  not  have  two  or  more  milch 
cows  and  fatten  a  number  of  hogs  each  year,  but  the  income  from 
these  sources  is  far  less  than  the  county  is  easily  capable  of  pro- 
ducing. A  large  number  of  excellent  draft  horses  are  raised,  which 
usually  bring  a  good  price  on  the  market.  At  the  present  time 
the  price  of  horses  is  high,  good  draft  types  selling  for  $150  to 
$200,  and  a  good  team,  well  mated,  bringing  from  $300  to  $400. 
In  only  a  few  eases  is  special  attention  given  to  the  production  of 
any  kind  of  high-grade  live  stock. 

The  fact  does  not  seem  to  be  generally  recognized  that  the  soils 
of  the  area  are  adapted  to  a  wider  diversity  of  crops  than  is  at 
present  grown  upon  them.  Neither  is  the  fact  appreciated  that 
certain  crops  are  grown  upon  soils  which  are  iinsuited  to  them,  and 
that  the  poor  yields  almost  invariably  secured  are  not  so  much  due 
\o  the  natural  unproductiveness  of  the  soil  as  it  is  to  the  fact 
that  the  soil  is  not  adapted  to  their  production. 

The  Marshall  loam  is  well  adapted  to  corn  and  oats.  Timothy 
and  clover  can  be  raised  on  this  type,  but  the  climatic  conditions 
are  generally  such  as  to  make  the  production  of  these  crops  un- 
certain. Barley,  flax,  and  millet  have  been  produced  on  this  soil 
type  in  other  areas,  but  the  success  of  growing  these  crops  in  this 
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county  would  depend  largely  upon  climatic  conditions.  The  same 
can  be  said  of  the  Marshall  fine  sandy  loam  and  the  Clyde  loam, 
but  in  addition  wheat  can  be  grown  upon  the  former  under  suita- 
ble conditions.  The  Miami  black  clay  loam  is  generally  recognized 
as  a  corn  and  gi'ass  soil,  ('lover  will  also  do  well  on  this  type, 
particularly  on  the  better  drained  areas. 

Corn  and  oats  are  also  grown  upon  the  level  sandy  soils  of  the 
northern  part  of  the  county,  but  these  soils  are  not  well  adapted 
to  these  crops  and  the  yields  are  generally  very  poor.  Hay  and 
rye  are  grown  on  these  soils,  but  the  yields  are  generally  light 
except  on  areas  in  which  the  soil  contains  large  amounts  of  or- 
ganic matter.  These  sandy  soils  are  particularly  well  adapted  to 
small  fruits  and  truck  crops.  Wherever  drainage  conditions  are 
favorable  the  Clyde  fine  sand  offers  exceptional  advantages  for 
small  fruit  and  truck  growing.  Xewton  fiyie  sand  probably  offers 
the  same  advantages,  but  a  large  amount  of  organic  matter  must 
first  be  incorporated  in  this  soil  to  inake  it  produce  well.  A  few 
farmers. have  already  engaged  in  the  small  fruit  and  truck  busi- 
ness with  encouraging  results. 

Locations  may  be  selected  where  grapes,  plums,  and  pears  will 
do  well.  A  fruit  farm  in  the  (/lyde  fine  sand  has  averaged  during 
the  last  two  years  over  3,000  (juarts  of  strawberries  per  acre  under 
ordinary  field  conditions,  and  large  yields  of  early  potatoes,  cab- 
bage, and  other  vegetables  have  also  been  reported. 

The  sandy  soils  of  the  area  are  also  well  adapted  to  pasture, 
and  a  large  percentage  of  them  in  the  northern  part  of  the  county 
is  devoted  to  grazing.  The  Miami  fine  sand  areas  have  at  present 
little  agricultural  value,  but  they  can  be  made  to  produce  suecess- 
fully  such  crops  as  small  fruits,  early  potatoes,  and  truck. 

While  there  are  no  large  towns  within  the  borders  of  the  coun- 
ty, transportation  facilities  to  Chicago  and  other  cities  east  and 
west  are  very  good.  There  are  three  railway  lines  direct  to  (-hi- 
cago,  which  is  about  80  miles  distant.  In  addition  to  the  small 
towns,  there  are  a  number  of  grain  elevators  located  along  the  rail- 
roads, so  that  the  farmers  have  only  a  short  distance  to  haid  the 
grain  to  a  shipping  point.  The  public  roads  are  generally  kept 
in  good  repair,  and  many  miles  of  these  have  been  covered  with 
gravel  or  crushed  stone. 


Soil  Survey  of  Tippecanoe  County. 


By  X.  P.  XEnx  and  W.  E.  Tharp. 
U.  S.  Bnreaii  of  Soils. 


r.OCATIOX  AXD  BOrXDARIES  OF  THE  AREA. 

Tippf*canoe  County  is  situated  in  the  west  central  part  of  Indi- 
ana,   ft  is  bounded  on  the  north  by  White  and  Carroll  counties:  on 
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Fin.  1 . — Sketch  map  showing;  location  of  tbe  Tippecanoe  County  area,  Indiana. 

the  east  by  Carroll  and  Clinton  counties;  on  the  south  by  Montgom- 
ery (bounty,  and  on  the  west  by  Fountain,  Warren,  and  Benton 
counties.    The  county  comprises  approximately  320,000  acres,  or  500 
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square  miles.  It  is  nearly  square  in  shape,  its  width  east  and  west 
being  21  miles  and  its  length  north  and  south  about  24  miles.  La- 
fayette, the  county  seat,  which  is  quite  centrally  located,  is  the 
principal  town  and  has  a  population  of  about  20,000.  Purdue 
University  and  the  Indiana  State  experiment  station  are  located 
at  this  place. 

History  op  Settlement  and  Agricultural  Development. 

A  little  over  three-quarters  of  a  century  ago  Tippecanoe  Coun- 
ty was  inhabited  by  hostile  Indian  tribes  belonging  to  the  great 
Algonquin  family.  The  defeat  of  the  Indians  in  1811  by  Gen- 
eral Harrison  at  the  battle  of  Tippecanoe  broke  their  power  and 
rendered  the  country  available  for  settlement.  By  an  act  of  the 
general  assembly  of  the  State  of  Indiana  Tippecanoe  County  was 
formed  out  of  Wabash  County  in  1826,  the  latter  then  embracing 
all  of  the' territory  lying  north  of  Montgomery  County  as  far  as 
Lake  MicHigan.     Lafayette  was  chosen  as  the  county  seat. 

in  the  latter  part  of  1822  or  early  in  1823  Peter  Weaver  settled 
in  the  lower  end  of  Wea  Plains,  on  the  south  side  of  the  Wabash 
River.  Other  pioneers  settled  around  him,  and  early  settlements 
were  also  made  near  Clarks  Point,  in  the  neighborhood  of  West- 
point  and  on  Little  Wea  Creek.  The  early  settlers  came  principal- 
ly from  eastern  and  southern  Indiana,  the  majority  of  them  being 
natives  of  Ohio,  Virginia,  Kentucky,  and  Pennsylvania.  In  later 
years,  as  the  county  became  better  developed,  immigrants  came 
from  Illinois.  New  York,  Maryland,  and  West  Virginia. 

In  taking  up  the  new  land  the  settlers  generally  selected  tim- 
bered areas.  The  open  prairie  lands,  which  were  considered  poor 
Hnrl  unproductive,  were  swampy  and  ])Oorly  drained,  and  were 
covered  with  a  tough,  thick  sod  which  could  not  be  broken  with 
the  tools  possessed  by  the  settlers.  The  timbered  areas,  when 
cleared  of  their  forest  growth,  offered  little  resistance  to  cultiva- 
tion and  possessed  good  natural  drainage.  In  course  of  time,  when 
newcomers  were  unable  to  locate  claims,  except  on  the  prairie  lands, 
a  heavy  sod  plow  was  invented  with  which  the  tough  sod  could  be 
broken.  While  it  was  a  crude,  poorly  constructed  implement,  re- 
fjuiring  several  yoke  of  oxen  to  draw  it,  it  nevertheless  served  its 
purpose,  and  the  farmers  were  well  repaid  for  the  labor  expended 
in  breaking  up  the  prairie  soils.  They  were  found  to  be  more 
productive  that  the  timbered  areas,  yielding  larger  and  better 
crops  on  the  well-drained  areas. 


250  REPOUT  OF  STATE  GEOLOGIST. 

Corn  and  potatoes  were  the  first  crops  planted  on  the  newly 
cleared  timbered  lands,  while  corn  was  generally  the  first  crop 
grown  on  the  virgin  prairie  soils.  In  planting  corn  on  the  prairie 
soils  it  was  the  practice  the  first  year  to  drop  the  grain  in  the 
furrow  as  the  sod  was  being  turned  under.  This  was  called  **sod 
corn''  and  was  not  worked  during  the  growing  season,  it  being 
impossible  to  cultivate  the  crop  without  tearing  up  the  sod  and 
pulling  out  considerable  of  the  corn.  The  corn  thus  produced  was 
generally  of  poor  quality.  In  the  fall  the  land  was  plowed  and 
put  in  wheat,  which  was  sown  broadcast.  Wheat  was  generally  the 
second  crop  grown  on  the  new  soil,  but  in  some  cases  corn  was 
grown  for  two  or  three  years  before  the  land  was  sown  to  wheat. 
The  wheat  was  at  first  cjit  with  a  sickle  and  later  the  cradle  came 
into  use.  It  was  either  thrashed  out  with  a  flail  or  spread  on  tho 
barn  floor  and  trampled  by  horses  until  the  grain  was  separated 
from  the  straw.  Reapers  and  thrashing  machines  did  not  come 
into  use  until  some  time  during  the  sixties.  The  early  settlers  also 
raised  some  flax  and  wool,  from  which  they  made  their  clothing. 

Little  progress  was  made  in  agriculture  prior  to  the  completion 
of  the  Erie  and  Wabash  Canal  in  1840.  Most  of  the  grain  pro- 
duced had  to  be  consumed  at  home.  Occasionally  a  load  of  grain 
or  other  produce  would  be  taken  west  to  Chicago  or  east  to  Louis- 
ville or  Cincinnati  and  salt  and  other  provisions  brought  back. 
It  took  several  weeks  to  make  the  trip,  and  only  small  loads  could 
be  hauled,  because  of  the  bad  roads.  Produce  of  all  kinds  was 
very  cheap  at  this  time.  Some  traffic  between  Lafayette  and  other 
small  cities  to  the  south  and  east  was  carried  on  by  steamboats 
and  other  smaller  crafts  on  the  Wabash  River.  While  navigation  of 
this  character  figured  quite  extensively  in  the  earlier  growth  of  the 
county,  it  was  not  until  the  completion  of  the  Erie  and  Wabash 
Canal,  which  furnished  direct  communication  with  the  Ohio  River, 
that  more  rapid  progress  was  made  in  the  agricultural  development 
of  the  county.  With  these  increased  shipping  facilities  produce  of 
all  kinds  could  be  sent  to  the  south  and  east,  where  it  was  more 
in  demand  and  brought  higher  prices. 

Following  the  introduction  of  canal  navigation  the  county  be- 
gan to  develop  rapidly.  Large  areas  of  timber  lands  were  cleared 
and  put  under  cultivation.  Soon  afterwards  large  tracts  of  prairie 
land  were  broken  and  converted  into  productive  fields.  Many  im- 
provements rapidly  followed.  The  settlers  began  draining  their 
land,  open  drains  being  most  commonly  used.    A  great  deal  of  fenc- 
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ing  was  done,  osage  orange  hedges  being  used  generally.     In  later 
years  these  hedge  fences  have  been  largely  replaced  by  wire. 

Late  in  the  fifties  the  first  railroad  was  built  in  the  county  and 
aided  greatly  in  its  development.  Other  railroads  were  soon  after- 
wards constructed,  and  as  they  afforded  better  and  more  rapid 
transportation  facilities  they  secured  most  of  the  shipping  trade, 
finally  forcing  the  abandonment  of  both  the  canal  and  the  river  as 
means  of  transportation. 

Climate. 

There  are  no  marked  peculiarities  in  the  climatic  conditions 
of  the  area.  The  climate  is  humid  and  is  about  the  same  as  that 
of  the  Middle  States  lying  in  the  same  latitude.  Extreme  tem- 
peratures seldom  occur  during  either  the  summer  or  winter  months, 
and  the  rainfall  is  well  distributed  throughout  the  year.  The  fol- 
lowing table,  compiled  from  the  records  of  the  Weather  Bureau 
station  at  Lafayette,  shows  the  normal  monthly  and  annual  tem- 
perature  and  precipitation: 


NORMAL  MONTHLY  AND  ANNUAL  TEMPERATURE  AND  PRECIPITATION. 


Month. 


January.- 
February 

March 

April  — 

May 

June 

July 


liafayettc. 

Temper- 

Precipi- 

ature 

tation. 

-F. 

Inches 

25.1 

2.19 

27.7 

2.78 

36.9 

3.01 

51.0 

3.20 

61.2 

4.59 

71.2 

4.50 

74.8 

3.52 

Month. 


August 

September. 
October. . . . 
November. 
December. 


ToUl. 


Lafayette. 


Temper- 
ature 


72 


7 

65.9 
53.0 
38.9 
30.1 


60.7 


Precipi- 
tation . 


Inches. 
3.16 
2.66 
2.45 
3.24 
2.49 


37.79 


As  appears  from  the  foregoing  table,  the  average  annual  pre- 
cipitation is  about  38  inches.  The  greatest  amount  of  rainfall  oc- 
curs during  May,  June,  and  July,  and  the  lowest  precipitation 
comes  during  the  month  of  January.  The  average  annual  temper- 
ature is  about  51°  P.  The  growing  season  comprises  about  six 
months  of  the  year,  during  which  time  crops  are  safe  from  frosts. 
It  is  seldom  that  crops  are  injured  by  frosts  on  the  uplands,  but 
occasionally  those  grown  on  the  bottoms  are  injured  if  sown  late 
in  the  spring. 

The  following  table  shows  the  dates  of  first  and  last  killing 
frosts  for  years  1898-1904  inclusive: 
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DATES  OF  FIRST  AND  LAST  KILLING  FROSTS. 


Year. 


Lafayette. 


Laflt  in 
aprinK. 


1898 ,  Apr.  6 

1899  1  Apr.  16 

1900 May  10 

1901 1  Apr.  21 


First  in 
faU. 


Oct.  15 

Sept.  27 

Oct.  17 

Oct.  5 


Ykar. 


Ij&fayette. 


Last  in 
i    spring. 


1902 1  Apr.  5 

1903 1  May  1 

1904 1  Apr.  31 

Average Apr.  20 


First  in 
fall. 


Sept.  14 

Sept.  18 

Oct.  23 

Oct.  4 


Physiography  and  Geology. 

Tippecanoe  County  lies  wholly  within  the  drainage  basin  of  the 
Wabash.  North  of  this  river  the  general  fall  is  toward  the  south, 
while  south  of  it  the  fall  is  toward  the  north  and  west.  The  small- 
er streams  flowing  into  the  Wabash  have  cut  channels  from  10  to 
over  175  feet  deep,  which  as  a  rule  carry  off  the  surface  water 
quickly  and  aiford  excellent  outlets  for  artificial  drains.  The  Wa- 
bash River  enters  the  county  at  the  northeast  corner,  flows  in  a 
general  southwesterly  direction,  and  leaves  the  county  aoout  the 
center  of  the  western  boundary  line. 

The  Tippecanoe  River  enters  the  area  about  4  miles  west  of 
the  northeast  corner,  flows  in  a  southerly  direction,  and  empties 
into  the  Wabash  about  3  miles  south  of  the  northern  boundary  line. 
This  stream  drains  only  a  small  portion  of  the  northeastern 
part  of  the  county.  Pine  Creek,  Indian  Creek,  Burnett  Creek, 
and  their  tributaries  drain  that  part  of  the  county  north  and  wesi 
of  the  Wabash  River,  the  eastern  half  of  the  area  south  of  the  Wa- 
bash is  drained  by  Sugar  Creek,  Buck  Creek,  and  Wildcat  ('reek 
and  its  tributaries,  while  the  southwestern  section  of  the  area  is 
drained  by  Big  and  Little  Wea  creeks  and  Flint  Creek. 

The  general  altitude  of  Tippecanoe  County  is  about  750  feet 
above  sea  level.  The  high  bluff  lies  about  4  miles  north  of  La- 
fayette and  the  uplands  between  Wildcat  and  Sugar  creeks  have 
an  elevation  of  a  little  over  800  feet.  It  is  (|uite  probable  that 
these  are  the  highest  points  in  the  area.* 

Along  the  margin  of  the  Wabash  River  and  its  principal  tribu- 
taries the  surface  is  generally  broken  and  hilly,  while  back  from 
these  streams  the  topography  of  the  county  is  slightly  undulating 
and  rolling,  gradually  extending  into  plains  or  level  tracts.  In 
the  northwestern  part  the  surface  varies  from  level  to  slightly 
undulating,  but  eastward  the  surface  becomes  more  or  less  undu- 
lating and  rolling  in  character,  and  in  the  northeastern  part,  where 
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Burnett  Creek,  the  Tippecanoe  River,  and  the  Wabash  River  ap- 
proach one  another,  it  is  (jiiite  uneven  and  somewhat  broken.  That 
part  of  the  uplands  east  of  Tippecanoe  River  and  north  of  the 
Wabash  is  level  or  only  slightly  rolling. 

In  the  western  part  of  the  county,  north  of  the  Wabash  River 
and  extending  east  to  Lafayette,  the  surface  is  slightly  undulating. 
Pine  (.'reek  has  formed  only  a  small,  shallow  valley  in  this  sec- 
tion, but  near  the  margins  of  the  valley  formed  by  Indian  Creek, 
particularly  along  the  southern  half  of  its  course,  the  surface  is 
niori'  or  less  broken.  The  valley  formed  by  this  stream  is  narrow 
Mil  is  :.  aiked  by  rather  steep  bluff  lines. 

The  valley  of  the  Wabash  is  quite  narrow,  considering  the  size 
of  the  stream.  The  valley  floor  varies  in  width  from  a  few  rods 
near  Lafayette  to  perhaps  a  mile  at  other  points  and  is  generally 
marked  by  prominent  bluff  lines.  In  some  cases  the  bluffs  have 
been  worn  into  well-rounded  contours  or  gently  sloping  descents, 
while  in  other  cases,  particularly  near  Lafayette  and  in  the  north- 
eastern i)art  of  the  county,  they  are  precipitous  and  from  50  to 
lOO  feet  or  more  above  the  level  of  the  valley  floor.  The  surface 
of  the  low  bottoms  of  the  Wabash  varies  but  little  along  its  course, 
and  its  height  a])Ove  the  low-water  mark  is  between  10  and  20  feet. 
These  bottoms  are  subject  to  overflow  during  periods  of  high  water. 
West  of  Lafayette,  on  the  south  side  of  the  river,  a  second  ter- 
race is  developed.  This  has  an  elevation  of  from  40  to  80  feet 
above  the  bottom  lands  and  extends  back  from  2  to  5  miles  from 
the  river.  This  comparatively  level  tract,  known  as  Wea  Plains, 
was  originally  a  prairie,  and  is  composed  of  a  mass  of  sand  and 
gravel  from  125  to  200  fe«*t  in  depth,  covered  by  a  mantle  of  soil 
of  varying  thickness. 

South  of  Wea  Plains  the  surface  becomes  more  rolling  and  is 
crossed  by  a  number  of  ridges  of  varying  height  which  have  a  gen- 
eral trend  from  east  to  west. 

On  the  opposite  side  of  the  river  from  Wea  Plains  a  gravelly 
terrace  is  developed,  with  about  the  same  elevation  as  the  plains. 
This  is  really  a  thinl  terrace,  as  a  lower  or  second  terrace  occurs 
from  25  to  ^iO  feet  above  the  bottoms.  About  4  miles  below  La- 
fayette this  second  terrace  is  well  developed,  but  it  gradually 
merges  into  the  higher  or  third  terrace  as  the  city  is  approached. 
This  second  terrace  varies  in  width  from  a  few  rods  to  over  1  mile. 
The  surface  of  the  uplands  of  the  eastern  half  of  the  county 
south  of  the  Wabash  River  varies  from  level  to  slightly  rolling. 
Near  the  stream  courses  the  surface  becomes  more  or  less  broken 
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and  hilly.  The  valley  formed  by  Wildcat  Creek  is  marked  by 
steep,  precipitous  bluffs  ranging  in  height  from  50  to  100  feet  or 
more.  The  bluff  lines  are  most  prominently  developed  near  the 
point  where  the  South  Fork  enters  the  main  stream,  but  as  the 
source  of  the  stream  is  approached  the  bluff  lines  become  more 
rounded  and  possess  more  gentle  slopes.  The  bluffs  along  the 
South  Fork  are  not  so  prominently  developed.  The  valleys  formed 
by  these  streams  are  narrow  and  the  surface  irregular,  being  bro- 
ken by  low  hills  and  ridges,  old  stream  channels,  sloughs,  and 
swampy  depressions.  Second  bottoms,  generally  quite  narrow,  are 
developed  along  certain  parts  of  these  stream  courses. 

North  of  Wildcat  Creek  the  uplands  are  broken  by  the  deep, 
narrow  valleys  formed  by  Buck  and  Sugar  creeks. 

The  entire  region  is  covered  with  glacial  debris,  the  thickness 
of  which  varies  greatly  in  different  parts  of  the  county.  The 
greatest  depth  of  this  drift,  so  far  as  is  known,  is  about  150 
feet,  but  it  is  thought  that  careful  measurements  in  some  parts  of 
the  county  would  show  it  to  be  deeper,  possibly  from  200  to  250 
feet.^ 

Prior  to  the  deposition  of  the  glacial  material  a  great  depres- 
sion or  basin  was  formed  in  the  central  part  of  the  county  by 
erosion.  Immediately  following  this  period  of  erosion  the  basin 
was  filled  with  glacial  drift.  Subsequent  to  the  deposition  of  the 
glacial  material  a  large  proportion  of  the  county  was  covered  with 
loess.  The  loess  varies  in  thickness  from  a  few  inches  to  3  feet  or 
more  and  has  resulted  in  the  formation  of  the  most  extensive  soil 
types  in  the  area.  Generally  a  few  feet  below  the  surface  the  soils 
grade  into  bowlder  till  consisting  of  clay,  sand,  and  gravel  min- 
gled in  varying  proportions.  In  some  cases  the  underlying  ma- 
terial consists  of  yellow  or  blue  clay,  which  extends  to  an  unde- 
termined depth,  while  in  other  cases  it  consists  chiefly  of  sand  and 
gravel. 

SOILS. 

Seventeen  soil  types  were  recognized  and  mapped  in  the  area 
surveyed.  Of  these,  8  occur  as  upland  types,  5  as  alluvial  or  river 
bottom  types,  and  4  as  second  bottom  or  terrace  types.  The  vari- 
ous soils  are  quite  distinct  in  their  typical  formations,  each  pos- 
sessing its  own  physical  peculiarities.  Although  each  soil  type  is 
easily  recognized  when  typically  developed,  yet  in  some  parts  of 
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the  county  the  transition  from  one  to  the  other  is  often  so  gradual 
that  it  is  difficult  to  draw  accurate  boundaries  between  them.  This 
is  especially  so  in  the  case  of  the  lighter  areas  of  the  Marshall  silt 
loam  and  the  darker  areas  of  the  Miami  silt  loam,  and  also  of  the 
Marshall  loam  and  the  Marshall  silt  loam.  Although  frequently 
occurring  in  limited  areas,  the  bottom  land  types  are  generally 
quite  easily  distinguished. 

The  following  table  shows  the  extent  of  the  different  types  of 
soil  found  in  Tippecanoe  County: 

AREAS  OF  DIFFERENT  SOILS. 


Soil. 


Marshall  silt  loam 

Marshall  loam 

Miami  silt  loam 

Wabash  fine  aandy  loam . . . 
Marshall  fine  sandy  loam . 

Wabash  silt  loam 

Sioux  sandy  loam 

Miami  fine  sandy  loam ... 

Miami  black  clay  Joam 

Miami  fine  sand 


Acres. 

Per  cent. 

140.166 

43.9 

72,320 

22.6 

44,288 

13.9 

11.712 

3.7 

11.584 

3.6 

9,408 

2.9 

9,216 

2.8 

4,608 

1.6 

3.840 

1.2 

2,816 

.9 

Soil. 


Wabash  sandy  loam 

Miami  loam 

Muck 

Miami  gravelly  sandy  loam 

Sioux  loam 

Riverwash 

Sioux  silt  loam 


Total 


Percent. 


.8 
.6 
.5 
.3 
.3 
.2 
.2 


Marshall  Silt  Loam. 

The  Marshall  silt  loam  is  the  most  important  and  extensive  soil 
found  in  the  area.  It  consists  generally  of  a  dark-brown  to  al- 
most black  silt  loam  in  which  the  percentage 'of  silt  is  extremely 
high.  In  some  cases  the  color  is  much  lighter,  varying  from  light 
brown  to  dark  gray.  On  the  more  rolling  areas  the  depth  of  the 
soil  is  about  12  inches,  while  on  the  more  level  tracts  and  in  some 
of  the  shallow  depressions  it  is  much  deeper,  occasionally  extend- 
ing to  20  inches.  Over  the  prairie  regions  occupied  by  this  type 
the  depth  is  fairly  uniform,  averaging  from  16  to  18  inches.  The 
percentage  of  organic  matter  in  the  soil  is  generally  quite  large, 
giving  the  type  its  prevailingly  dark  color.  The  color  of  the  soil 
generally  becomes  much  lighter  with  depth.  As  the  depth  increases 
the  soil  gradually  becomes  heavier,  and  below  16  or  18  inches  it 
grades  into  a  heavy  silt  loam  subsoil  having  some  of  the  properties 
of  a  clay.  This  material  generally  extends  to  a  depth  of  3  or  4 
feet,  but  in  some  cases  it  grades  into  a  clay  loam  or  clay  at  a  depth 
of  from  28  to  30  inches.  Sometimes  this  clay  loam  subsoil  lies 
directly  beneath  the  soil.  The  color  of  the  subsoil  is  yellow,  some- 
times slightly  mottled  or  streaked  with  red  or  yellow  iron  stains 
in  the  lower  sections.  Generally  below  3  or  4  feet  the  subsoil  con- 
sists of  a  yellow  sticky  sandy  clay,  which  grades  into  bowlder  till 
at  lower  depths.    As  the  Wabash  River  is  approached  the  under- 
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lying  material  contains  more  sand  and  gravel,  and  near  this  stream 
it  is  composed  largely  of  coarse  sand  and  gravel  more  or  less  strati- 
fied. An  occasional  bowlder  or  small  pebble  occurs  on  the  surface, 
particularly  upon  the  morainic  ridges. 

The  following  table  shows  the  results  of  mechanical  analyses 
of  a  typical  sample  of  Marshall  silt  loam: 

MECHANICAL  ANALYSES  OF  MARSHALL  SILT  LOAM. 
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The  Marshall  silt  loam  is  most  typically  developed  southeast 
of  Lafayette,  and  is  the  chief  type,  occupying  the  uplands  on  both 
sides  of  the  Wabash  River.  The  type  occurs  in  every  part  of  the 
county,  but  is  not  extensively  developed  north  of  township  line  24 
north,  nor  is  it  found  to  any  great  extent  in  the  southwestern  part 
of  the  area. 

The  surface  of  the  greater  part  of  this  type  is  level,  although 
in  certain  localities  it  is  slightly  undulating  and  rolling.  Near 
the  streams  and  along  the  morainic  ridges  which  cross  the  county 
in  a  generally  east  and  west  direction  the  surface  is  somewhat  bro- 
ken. The  topographic  features  of  the  greater  part  of  this  typo 
afford  good  natural  drainage.  In  the  swales  and  local  depressions 
and  over  some  parts  of  the  more  level  areas  the  natural  drainage 
is  poor,  and  artificial  drainage  is  necessary  to  successful  crop  pro- 
duction. 

This  soil  has  been  formed  by  the  deposition  of  loess  over  glacial 
drift.  To  this  have  been  added  large  (juantities  of  organic  matter 
from  the  growth  and  decay  of  grasses  and  other  prairie  vegeta- 
tion. The  type  embraces  a  part  of  the  typical  prairie  lands  of  the 
county.  Some  areas,  however,  especially  near  the  streams,  were 
originally  timbered,  the  forest  growth  consisting  chiefly  of  oak, 
ash,  walnut,  hickory,  and  maple. 

Corn,  oats,  wheat,  and  clover  are  the  principal  crops  produced 
on  this  soil.  Of  these  corn  is  by  far  the  most  important.  The 
crop  yields  vary  with  the  seasons  and  methods  of  cultivation,  but 
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are  always  larger  than  those  secured  on  typical  areas  of  the  Miami 
silt  loam.  On  the  well-managed  farms  corn  yields  from  50  to  60 
bushels  per  acre,  but  the  average  for  the  type  will  probably  not 
exceed  40  bushels.  The  average  yield  of  oats  is  estimated  at  50 
bushels  and  of  wheat  from  20  to  30  bushels  per  acre.  Clover  when 
cut  for  hay  will  average  about  2  tons  per  acre,  and  when  cut  for 
seed  from  1  to  IJ  bushels  per  acre.  The  Marshall  silt  loam  is  well 
adapted  to  the  crops  at  present  grown  upon  it.  It  is  generally 
recognized  that  wheat  does  better  on  the  lighter  than  on  the 
heavier  phases  of  this  soil.  The  best  results  from  corn  are  general- 
ly secured  on  the  heavier  and  darker-colored  areas. 

In  order  to  study  the  manurial  requirements  of  this  soil,  a  large 
sample  was  collected  from  the  southeast  corner  of  Sec.  22,  T,  23 
N.,  R.  4  W.,  and  an  examination  made  by  the  paraffined  wire-pot 
method.  The  soil  at  this  place  is  a  black  or  dark-brown  silt  loam, 
containing  a  large  percentage  of  organic  matter. 

The  land  from  which  the  sample  was  taken  was  originally  tim- 
bered, but  has  been  under  cultivation  for  the  last  thirty  years. 
During  the  last  seven  years  it  has  been  cropped  continuously  to 
corn,  the  average  yield  being  about  45  bushels  per  acre.  It  has 
never  been  sown  to  clover,  neither  have  fertilizers  of  any  kind  ever 
been  applied.  Of  the  various  fertilizer  ingredients  applied  to  this 
soil,  none  produced  any  appreciable  increase  in  the  growth  of  the 
plants.  The  plants  grown  on  the  untreated  soil  were  of  good  size, 
thus  indicating  that  thorough  cultivation  rather  than  fertilizers  is 
needed  on  this  soil. 

In  these  tests  wheat  plants  were  used  as  an  indicator,  and  the 
results  are  held  to  be  applicable  only  to  this  crop  and  to  the  par- 
ticular field  from  which  the  sample  was  taken,  but  in  a  general  way 
they  are  believed  to  apply  to  a  large  part  of  this  soil  throughout 
the  area,  and  in  this  agree  with  the  common  farm  practice. 

Miami  Silt  Loam. 

The  soil  of  the  Miami  silt  loam  consists  of  a  light-brown  or 
dark-gray  to  almost  white  silt  loam  with  an  average  depth  of  about 
16  inches.  In  some  localities  it  is  streaked  with  red  or  yellow  iron 
stains.  Iron  concretions  are  frequently  found  on  the  surface  and 
through  the  soil,  and  in  a  few  cases  some  small  gravel  is  found,  but 
the  amount  is  too  small  to  have  any  appreciable  effect  upon  the 
texture  or  agricultural  value  of  the  soil.  The  soil  has  a  loose,  flour- 
like feel,  and  the  amount  of  organic  matter  it  contains  is  generally 
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very  small.    On  the  ridges  and  slopes  of  the  bluffs  the  soil  is  some 
what  more  sandy  than  in  the  typically  developed  areas. 

There  is  no  sharp  line  of  demarcation  between  the  soil  and  sub- 
soil. At  a  depth  of  16  inches  the  soil  generally  grades  into  a 
heavy  silt  loam  subsoil,  which  gradually  becomes  heavier  with 
depth.  The  color  varies  from  gray  to  yellow  and  is  often  streaked 
w-ith  red  and  yellow  iron  stains.  Below  30  inches  the  subsoil  gen- 
erally grades  into  a  yellow  clay  loam,  w^hich  extends  to  a  depth  of 
3  or  4  feet.  Below  this  the  underlying  material  consists  of  a 
sandy  silt  or  clay,  in  which  the  percentage  of  sand  increases  with 
depth.  This  material  is  underlain  by  bowlder  till,  consisting  of 
clay,  sand,  and  gravel  in  varying  proportions,  but  in  some  localities, 
especially  near  the  Wabash  River  and  a  few  of  its  principal  tribu- 
taries, this  underlying  material  is  composed  largely  of  sand  and 
gravel.  Over  that  portion  of  the  type  underlain  by  sand  and 
gravel  the  soil  grades  at  a  depth  of  about  18  inches  into  a  yellow 
or  mottled  yellow,  sticky,  sandy  clay  in  which  the  percentage  of 
coarse  sand  and  fine  gravel  increases  with  depth,  grading  eventual- 
ly into  sand  and  gravel. 

This  soil  type  resembles  the  Marshall  silt  loam  to  a  marked  de- 
gree in  texture,  but  is  easily  distinguished  from  that  type  by  its 
lighter  color,  more  hilly  surface,  and  low^er  crop  value.  The  fol- 
lowing table  gives  the  result  of  the  mechanical  analysis  of  a  typi- 
cal sample  of  this  soil  type: 
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The  Miami  silt  loam  is  most  typically  developed  over  a  portion 
of  the  uplands  bordering  the  valleys  formed  by  the  Wabash  River 
and  its  principal  tributaries.  It  occupies  the  best-drained  areas  of 
the  county.  It  is  found  in  a  long,  narrow  strip  north  and  w-est 
of  the  Wabash  River,  widening  out  into  broader  areas  along  the 
lower  courses  of  Indian  and  Burnett  creeks.  Another  large  area 
occurs  east  of  the  Wabash,  from  Wildcat  Creek  northeast  to  the 
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county  line.  Between  the  Middle  and  North  forks  of  Wildcat 
Creek  is  a  third  area  of  Miami  silt  loam.  The  only  area  of  any 
considerable  size  lies  in  the  southwestern  part  of  the  county,  in 
the  vicinity  of  Flint  Creek. 

A  few  areas  of  this  type  are  level,  but  the  greater  proportion 
is  rolling,  and  near  the  streams  it  is  quite  hilly.  In  many  places 
deep  V-shaped  gullies  have  been  cut  in  the  steeper  slopes  by  ero- 
sion. Owing  to  the  rolling  and  hilly  topography,  which  charac 
terizes  the  most  of  this  type,  the  rainfall  runs  off  readily,  and  arti- 
ficial drainage  is  seldom  necessary.  The  more  level  tracts,  however, 
could  be  improved  by  tile  drains. 

This  type  owes  its  origin  to  the  deposition  of  loess  over  glacial 
material.  Because  of  the  good  natural  drainage,  the  moisture  con- 
ditions have  been  unfavorable  to  the  growth  and  preservation  of 
a  heavy  vegetation,  and  as  a  consequence  a  soil  has  been  formed 
in  which  the  amount  of  organic  matter  is  extremely  low.  For  this 
reason  the  type  is  less  loamy  and  less  productive  than  other  soils 
of  the  area  in  which  considerable  organic  matter  has  been  incor- 
porated through  the  growth  and  decay  of  grasses  and  other  vege- 
tation. This  type  embraces  the  greater  part  of  the  original  tim- 
bered areas  of  the  county,  and  at  present  considerable  timber,  con 
sisting  chiefly  of  oak,  ash,  hickory,  walnut,  and  maple,  is  found 
growing  upon  it,  especially  in  the  more  hilly  and  nonagricultural 
sections. 

The  Miami  silt  loam  is  devoted  to  about  the  same  crops  as  the 
Marshall  silt  loam,  but  the  yields  are  generally  much  smaller.  The 
yields  are  largest  during  wet  seasons,  as  the  crops  grown  on  the 
more  rolling  and  hilly  areas  are  frequently  injured  by  drought. 
Corn  and  oats  average  from  35  to  40  bushels  per  acre,  wheat  from 
15  to  20  bushels,  and  clover  from  three-fourths  to  1  ton.  This  soil 
type  is  not  well  adapted  to  corn,  although  a  considerable  propor- 
tion of  the  cultivable  tracts  is  devoted  to  this  crop.  Oats  do  fairly 
well,  and  moderate  yields  of  wheat  and  clover  are  secured.  It  is 
an  excellent  soil  for  pasture,  and  a  large  proportion  of  the  type, 
particularly  in  the  hilly  sections,  is  used  for  this  purpose.  Some 
fruit  is  grown,  chiefly  apples,  pears,  and  peaches,  but  the  yields 
are  generally  light  and  the  fruit  is  not  of  the  best  quality. 

The  manurial  requirements  of  this  soil  were  studied,  using  n 
large  sample  collected  near  the  center  of  Sec.  23,  T.  23  N.,  R.  3  W. 
The  field  from  which  the  sample  was  taken  has  been  in  cultiva- 
tion for  about  twenty  years,  having  been  planted  to  corn  a  larger 
part  of  the  time,  and  although  no  manure  or  fertilizer  of  any  kind 
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has  been  used  the  average  yield  has  been  about  30  or  35  bushels 
per  acre. 

The  results  obtained  with  plants  grown  in  wire  baskets  indicate 
that  an  excellent  increase  in  productiveness  may  be  obtained  by 
the  use  of  stable  manure ;  that  nitrate  of  soda  with  either  sulphate 
of  potash  or  acid  phosphate  will  give  a  large  increase,  and  that 
cowpeas  and  lime,  acid  phosphate  alone,  or  nitrate  of  soda  alone 
will  give  a  fair  increase.  Sulphate  of  potash  or  lime  gave  only 
a  small  increase. 

In  these  tests  wheat  plants  were  used  as  an  indicator,  and  the 
results  are  not  held  to  be  applicable  to  other  and  unrelated  crops 
or  to  fields  which  have  received  treatments  essentially  different 
from  that  from  which  the  sample  was  taken, 

Miami  BiiACK  Clay  Loam. 

The  Miami  black  clay  loam  is  the  heaviest  soil  type  in  the  coun- 
ty. The  soil  consists  of  a  heavy  loam  or  clay  loam  with  an  aver- 
age depth  of  about  14  inches,  the  depth  varying  in  different  parts 
of  the  same  area,  generally  being  deeper  near  the  tenter  of  the  area 
than  near  its  outer  margins.  The  soil  contains  a  very  high  per- 
centage of  organic  matter,  and  to  this  is  due  the  characteristic 
black  or  dark-brown  color.  As  the  depth  of  the  soil  increases  the 
percentage  of  organic  matter  proportionately  decreases,  and  the 
color  becomes  much  lighter,  generally  becoming  bluish  or  grayish 
at  from  10  to  20  inches  below  the  surface.  The  soil  is  very  cohe- 
sive, with  a  tendency  to  puddle,  and  if  stirred  when  too  wet  or  too 
dry  it  breaks  up  into  large  clods  which  are  difficult  to  pulverize. 
If  allowed  to  dry  without  cultivating,  it  cracks  badly,  often  form- 
ing cracks  1  or  2  inches  wide  and  several  inches  deep. 

The  soil  gradually  becomes  heavier  with  depth,  and  below  14 
or  16  inches  grades  into  a  silty  clay,  the  clay  content  increasing 
with  depth.  Below  20  or  24  inches  the  subsoil  generally  consists 
of  a  heavy,  tenacious,  impervious  silty  clay.  The  color  of  the  upper 
section  of  the  subsoil  varies  from  light  to  dark  gray,  depending 
upon  the  depth  to  which  the  organic  matter  extends.  It  rapidly 
becomes  lighter  with  depth,  finally  grading  into  light-gray  or  mot- 
tled yellow. 

While  the  surface  soil  is  fairly  uniform  throughout  the  area, 
the  subsoil  varies  somewhat  in  different  parts  of  the  county,  espe- 
cially where  the  type  occurs  along  stream  courses.  In  such  locali- 
ties the  subsoil  consists  of  a  yellow  heavy  silty  clay  grading  at  a 
depth  of  about  30  inches  into  a  heavy  sandy  clay  containing  some 
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fine  gravel.    Occasionally  some  fine  gravel  is  found  on  the  surface, 
but  the  amount  is  generally  small. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
this  type  of  soil : 

MECHANICAL  ANALYSES  OF  MIAMI  BLACK  CLAY  LOAM. 
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The  Miami  black  clay  loam  occupies  only  a  small  proportion  of 
the  area  surveyed.  It  occurs  as  small  isolated  bodies  over  the  coun- 
ty, and  is  found  most  typically  developed  south  and  east  of  La- 
fayette. It  occupies  shallow,  basinlike  depressions  on  the  uplands 
and  is  occasionally  found  along  some  of  the  smaller  streams.  The 
soil  has  resulted  from  the  washing  of  the  finer  material  from  the 
higher  levels  into  these  poorly  drained  depressions,  where  through 
the  growth  and  decay  of  rank  grasses  and  other  kinds  of  vegetation 
much  organic  matter  has  accumulated.  The  surface  is  practically 
level,  with  only  a  slight  fall  toward  the  main  drainage  lines.  In 
some  cases  it  is  slightly  broken  by  old  sloughs  and  swampy  depres- 
sions. On  account  of  the  level  surface  and  the  heavy  imprevious 
subsoil  the  type  is  poorly  drained.  To  produce  good  crops  arti- 
ficial drainage  is  necessary  over  all  this  type,  except  in  the  small 
areas  occurring  along  the  streams.  Some  of  these  lands  have  already 
been  supplied  with  tile  drain?.  The  soil  is  rich  and  productive, 
and  when  well  drained  and  properly  managed  it  is  capable  of  pro- 
ducing large  crops  of  corn,  oats,  grass,  and  other  products. 

The  Miami  black  clay  loam  is  one  of  the  best  corn  and  grass 
&oils  in  the  area.  Good  crops  of  oats  have  been  produced,  but 
there  is  danger  of  the  grain  lodging,  because  of  the  rank  growth 
of  straw  induced  by  the  high  organic  matter  content  of  the  soil. 
The  average  yield  of  corn  is  from  50  to  60  bushels,  while  that  of 
oats  in  good  years  is  about  35  bushels  per  acre.  The  yield  of  hay 
varies  from  1  to  2  tons  per  acre.  Some  clover  is  grown  on  this 
type,  mostly  for  pasture  and  green  manure.  When  grown  for  hay, 
it  yields  about  1^  tons  per  acre.     It  is  sometimes  allowed  to  ripen 
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and  is  cut  for  seed,  1  bushel  per  acre  being  the  average  yield. 
Trouble  is  fre(|uently  experienced  in  growing  this  crop  on  account 
of  its  heaving  from  the  freezing  and  thawing  of  the  soil.  This  can 
be  largely  overcome  by  a  more  thorough  system  of  drainage. 

Marsiialij  Loam. 

The  suface  soil  of  the  Marshall  loam,  as  typically  developed, 
consists  of  a  black  or  dark-brown  loam  with  an  average  depth  of  8 
or  10  inches.  Below  this  the  soil  grades  into  a  somewhat  heavier- 
textured  and  lighter-colored  loam,  which  extends  to  an  average 
depth  of  14  inches.  The  soil  contains  a  small  amount  of  sand, 
which  is  most  apparent  on  the  surface  after  beating  rains.  The 
type  in  some  localities,  although  of  a  loamy  appearance,  when  ex- 
amined closely  is  seen  to  have  the  characteristics  of  a  silt  loam,  and 
in  some  cases  it  is  difficult  to  separate  this  type  from  the  darker- 
colored  Marshall  silt  loam.  Organic  matter  occurs  in  this  soil  in 
large  (juantities,  and  to  this  is  due  the  prevailing  dark-brown  or 
black  color.  As  the  depth  of  the  soil  increases  the  percentage  of 
organic  matter  decreases,  and  the  color  becomes  correspondingly 
lighter. 

The  depth  of  the  soil  varies  considerably  in  different  parts  of 
the  area,  depending  largely  upon  the  topographic  position  occupied 
by  the  type.  On  the  crest  of  the  low  knolls  and  ridges  it  varies 
from  8  to  10  inches  and  is  generally  more  sandy  than  the  typical 
soil.  On  the  more  level  areas  and  in  the  local  depressions  the  soil 
is  generally  much  deeper,  averaging  16  or  18  inches.  The  organic 
matter  content  of  the  soil  in  these  areas  is  generally  much  larger 
than  in  the  more  uneven  or  elevated  areas,  and  the  texture  is  also 
somewhat  heavier. 

The  line  of  separation  between  the  soil  and  subsoil  is  generally 
well  defined.  At  a  depth  of  from  14  to  16  inches  the  .soil  grades 
into  a  yellow  clay  loam  subsoil,  in  which  the  percentage  of  clay 
increases  with  depth.  In  some  sections  the  clay  loam  extends  to  a 
depth  of  over  36  inches,  but  generally  at  about  24  inches  the  sub- 
soil grades  into  a  yellow  heavy  sandy  clay.  In  some  cases  a  depth 
of  30  or  33  inches  is  reached  before  this  coarse  sandy  material 
appears.  Below  these  depths,  however,  the  subsoil  becomes  lighter, 
the  sand  content  increasing,  and  below  36  to  40  inches  the  subsoil 
is  a  light  sandy  clay.  Occasionally  at  a  depth  of  36  inches  a  thin 
layer  of  medium  to  coarse  sand  is  encountered.  The  type  is  under- 
lain by  bowlder  till.     A  small  amount  of  gravel  and  a  few  large 
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bowlders  occur  on  the  surface.  In  some  areas  the  bowlders  are 
KO  plentiful  as  to  interfere  with  cultivation,  but  in  most  cases  they 
have  been  removed  from  the  fields. 

The  average  results  of  mechanical  analyses  of  typical  samples 
of  this  soil  are  shown  in  the  following  table : 


MECHANICAL  ANALYSES  OF  MARSHALL  LOAM. 
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The  Marshall  loam  occupies  a  part  of  the  prairie  lands  of  the 
county.  It  occurs  as  a  large,  irregular-shaped  area  in  the  north- 
western corner  of  the  county,  extending  eastward  along  the  north- 
ern boundary  line  nearly  three-fourths  the  width  of  the  area.  A 
second  large  area  is  found  between  Flint  Creek  and  the  Wabash 
River,  northeast  of  Westpoint.  In  the  southwestern  part  of  the 
county  are  other  large  areas  of  Marshall  loam.  A  smaller  area  of 
th'is  soil  occurs  in  the  southeastern  corner  of  the  county,  near 
Clarkshill. 

The  surface  of  the  Marshall  loam  is  nearly  level  or  only  slightly 
undulating.  The  surface  is  sometimes  broken  by  small,  shallow 
valleys,  formed  by  streams  flowing  across  the  type  and  by  a  number 
of  low  sand  and  sandy  loam  ridges,  which  seldom  exceed  an  eleva- 
tion of  more  than  6  or  8  feet  above  the  level  of  the  surrounding 
country.  Owing  to  the  practically  level  surface  of  the  greater  part 
of  this  type,  the  natural  drainage  is  poor  and  artificial  drainage 
has  to  be  employed  in  order  to  insure  good  crops.  When  this  land 
was  first  put  under  cultivation  open  drains  were  mostly  used,  but 
in  later  years  these  have  been  largely  replaced  by  tile  drains. 

The  Marshall  loam  is  of  glacial  origin.  Directly  associated  with 
the  type  are  large  massive  bowlders,  consisting  chiefly  of  granite, 
w^hich  are  found  most  abundantly  in  the  southern  part  of  the 
county.  Tn  addition  to  the  material  deposited  by  glaciers,  there 
has  been  added  to  the  soil  a  large  quantity  of  organic  matter  from 
the  growth  and  decay  of  prairie  vegetation. 
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This  soil  is  well  adapted  to  the  production  of  corn  and  oats, 
which  are  the  principal  crops  grown  on  it.  Clover  does  fairly  well, 
but  considerable  difficulty  is  sometimes  experienced  in  getting  a 
good  stand.  It  is  generally  sown  with  oats,  and  if  the  season  is 
dry  the  clover  may  die  after  the  nurse  crop  is  removed.  The  aver- 
age yield  of  corn  is  about  40  bushels,  w^hile  that  of  oats  varies  from 
85  to  45  bushels  per  acre.  Clover  will  yield  during  successful  years 
from  1  to  2  tons  of  hay  and  from  three-fourths  to  1^  bushels  of 
seed  per  acre.  Fruit  and  vegetables  are  grown  only  for  home  use. 
Of  the  large  fruits,  apples  and  pears  are  most  extensively  pro- 
duced, but  the  yields  are  light  and  the  fruit  is  not  of  the  best 
(juality.  Irish  potatoes  and  some  of  the  early  vegetables  can  be 
successfully  produced,  but  up  to  the  present  time  they  have  been 
grown  only  for  home  use. 

Miami  Loam. 

The  soil  of  the  Miami  loam,  to  an  average  depth  of  16  inches, 
is  a  light-colored  loam,  in  which  the  percentage  of  silt  is  relatively 
high.  When  w^t  or  newly  plowed  it  has  a  light-brown  color,  which 
on  drying  out  becomes  light  or  dark  gray,  and  in  some  cases  almost 
white.  In  general  the  soil  resembles  the  Miami  silt  loam,  but  upon 
careful  examination  it  is  found  to  contain  considerable  medium  to 
coarse  j^and.  When  thoroughly  moistened,  the  soil  is  quite  sticky 
and  the  presence  of  sand  and  small  iron  concretions  gives  it  a  gritty 
character.  The  soil  is  loose  and  light  and  is  easily  tilled,  but  is 
very  deficient  in  organic  matter. 

The  subsoil  is  a  heavy,  sticky  loam,  the  upper  section  of  which 
has  a  mottled  yellow  color,  changing  to  deep  yellow  at  lower  depths. 
Some  iron  concretions  occur  in  the  first  6  or  8  inches  of  the  sub- 
soil, but  below  this  depth  they  are  not  generally  found.  In  some 
localities  the  soil  at  a  depth  of  14  inches  grades  into  a  sticky, 
gravelly  subsoil,  which  resembles  that  of  the  Miami  gravelly  sandy 
loam.  The  gravel,  however,  is  generally  much  smaller,  and  as  a 
rule  does  not  occur  so  abundantly  as  in  the  case  of  the  Miami 
gravelly  sandy  loam  subsoil. 

There  is  usually  found  a  slight  quantity  of  small  pebbles  or 
gravel  on  the  surface  of  this  soil,  and  occasionally  a  few  small 
bowlders,  but  not  in  sufficient  quantity  to  interfere  with  cultiva- 
tion. 

The  Miami  loam  covers  only  a  small  percentage  of  the  area  sur- 
veyed. It  occurs  as  one  continuous  body  on  the  uplands  southwest 
of  Lafayette,  in  the  vicinity  of  Elston.     The  surface  of  the  type 
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is  comparatively  level,  with  but  a  slight  fall  toward  the  drainage 
channels.  In  some  parts  of  the  area  the  surface  is  slightly  undu- 
lating, but  the  low  knolls  and  ridges  seldom  exceed  an  elevation  of 
5  or  7  feet  above  the  mean  level  of  the  type.  Near  the  streams  the 
surface  is  more  broken  and  the  boundar}^  between  this  type  and 
the  valleys  is  often  marked  by  a  steep  scarp  from  80  to  100  feet 
high. 

The  natural  drainage  features  of  the  type  are  poor,  except  on 
the  more  undulating  areas  and  over  that  portion  underlain  by  a 
gravelly  loam  at  a  depth  of  from  14  to  20  inches.  Originally  thi* 
soil  was  cold  and  wet,  but  this  condition  has  been  greatly  improved 
by  artificial  drainage.  A  few  low,  wet  areas  needing  drainage  arc 
still  to  be  found. 

The  Miami  loam  is  of  glacial  origin.  It  is  composed  of  the 
weathered  products  of  a  mass  of  ground-up  rocks  deposited  upon 
the  surface  during  Olacial  times. 

Corn  is  the  principal  crop  grown  upon  this  soil.  Wheat  and 
oats  are  also  grown  to  a  limited  extent,  and  some  areas  are  devoted 
to  pasture.  The  yields  vary  considerably,  according  to  the  seasons 
and  the  drainage  conditions  of  the  soil.  Corn  will  average  from 
35  to  45  bushels,  oats  about  40  bushels,  and  wheat  about  20  bushels 
per  acre.  The  type  is  well  adapted  to  the  crops  at  present  grown 
upon  it.  It  is  cjuite  probable  that  tobacco  would  do  well,  since  this 
crop  is  successfully  grown  on  soils  of  similar  character  in  other 
sections,  particularly  in  Ohio. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  soil : 

MECHANICAL  ANALYSES  OF  MIAMI  LOAM. 
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Miami  Fine  Sand. 

The  soil  of  the  Miami  fine  sand  consists  of  a  loose,  incoherent, 
medium  to  fine  sand,  in  which  the  percentage  of  fine  sand  is  ex- 
tremely large.     The  color  of  the  soil  varies  from  light-brown  to 
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yellow,  depending  upon  the  amount  of  organic  matter  present, 
which  is  generally  very  small.  The  color  usually  becomes  lighter 
with  depth,  and  below  10  or  12  inches  the  soil  grades  into  a  light- 
yellow  or  gray  subsoil  having  about  the  same  texture  as  the  soil. 
In  the  lower  section  of  the  subsoil  the  color  is  often  mottled  with 
brown  and  yellow,  and  in  some  cases  pockets  of  gray  sand  are 
found. 

There  is  a  small  area  of  the  type  northeast  of  Battleground  in 
which  the  soil  contains  a  larger  percentage  of  organic  matter  than 
is  generally  the  case,  and  the  color  is  conseciuently  somewhat 
darker,  varying  from  light  to  dark  brown.  It  rapidly  becomes 
lighter  wuth  depth,  and  below  12  or  14  inches  grades  into  a  subsoil 
similar  in  character  to  that  underlying  the  typical  areas. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
a  sample  of  this  type : 

MECHANICAL  ANALYSES  OF  MIAMI  FINE  SAND. 
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The  Miami  fine  sand  is  found  bordering  the  Wabash  River  and 
as  well-defined  ridges  on  the  uplands  some  distance  back  from  this 
stream.  The  largest  body  is  found  south  of  Battleground,  occupy- 
ing a  part  of  the  second  bottoms  on  the  north  side  of  the  river. 
One  or  two  small  areas  are  also  found  along  Wildcat  Creek  and 
its  principal  tributary. 

The  Miami  fine  sand  has  a  topography  similar  to  sand  dunes, 
consisting  of  well-rounded  hills  and  ridges  varying  from  5  to  over 
20  feet  in  height.  Owing  to  the  uneven  surface  and  the  open, 
porous  nature  of  the  soil,  the  drainage  is  generally  excessive  and 
crops  are  frecjuently  injured  by  lack  of  sufficient  moisture  in  the 
soil. 

This  type  has  resulted  from  the  drifting  of  sand  from  the  valley 
of  the  Wabash  and  its  principal  tributaries  and  its  deposition  in 
its  present  location  by  the  action  of  winds. 
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Corn,  melons,  and  sweet  potatoes  are  the  principal  crops  grown. 
The  yield  of  melons  and  potatoes  is  generally  good,  but  that  of  corn 
depends  upon  climatic  conditions  entirely.  A  few  areas  are  cov- 
ered with  timber,  consisting  chiefly  of  oak,  hickory,  and  walnut. 
It  is  a  good  truck  soil  and  is  also  well  adapted  to  small  fruits. 

Miami  Fine  Sandy  Loam. 

The  soil  of  the  Miami  fine  sandy  loam  consists  of  a  light  to  dark 
brown  fine  sandy  loam,  averaging  about  4  inches  in  depth.  The 
sand  content  varies  in  texture  from  fine  to  medium,  with  the  finer 
material  occurring  in  the  upper  part  of  the  soil.  The  soil  gener- 
ally becomes  slightly  sandier  and  somewhat  coarser  with  depth. 
Below  14  or  16  inches  the  soil  grades  into  a  medium  sandy  loam, 
which  extends  to  an  average  depth  of  30  inches.  This  section  of 
the  subsoil  is  very  compact,  the  clay  content  being  sufficient  to  give 
it  a  sticky  character  when  wet.  The  color  varies  from  light-brown 
to  yellow.  At  a  depth  of  30  inches  the  subsoil  grades  into  a  brown 
coarse  sandy  loam  containing  considerable  fine  gravel  and  extend- 
ing to  an  undetermined  depth.  Outcrops  of  the  underlying  mate- 
rial along  road  cuts  and  stream  bluffs  show  this  fine  gravelly, 
sandy  loam  subsoil  extending  to  a  depth  of  from  4  to  6  feet,  under- 
lain by  alternating  layers  of  coarse  sand  and  gravel.  As  the  dis- 
tance back  from  the  streams  increases,  particularly  near  the  Miami 
silt  loam  areas,  the  soil  becomes  heavier,  in  some  cases  approaching 
a  loam,  and  the  subsoil  varies  somew^hat  from  that  described  above. 
In  such  localities  the  subsoil  generally  becomes  heavier  with  depth, 
grading  into  a  heavy  fine  sandy  loam  or  light  loam  in  which  the 
silt  content  is  high.  The  color  is  also  somewhat  lighter,  varying 
from  light  gray  to  mottled  yellow.  This  phase  of  the  type  is 
usually  underlain  by  material  similar  in  character  to  that  under- 
lying the  typical  Miami  silt  loam,  although  a  few  areas  occur  in 
which  the  subsoil  grades  at  a  depth  of  3  feet  into  a  layer  of  fine 
sand. 

On  some  of  the  higher  elevations  and  near  the  bluff  lines  the 
soil  is  sandier  and  the  sand  is  somewhat  coarser  than  is  the  case 
where  the  soil  exists  in  its  typical  formation.  The  color  of  the 
soil,  however,  remains  practically  the  same.  This  type,  like  the 
Miami  silt  loam,  is  markedly  deficient  in  organic  matter. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  soil : 
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The  Miami  fioe  sandv  loam  is  confined  exelusively  to  the  north- 
-eastern part  of  the  county,  north  of  the  Wabash  River.  The  largest 
bofly  ofcnrs  north  and  northeast  of  Battleground.  Another  area 
occupies  that  part  of  the  upland  between  the  Wabash  and  the 
Tippecanoe  riyen. 

Near  the  streams  the  surface  of  the  type  is  somewhat  broken  and 
hilly,  but  farther  back  on  the  uplands  it  is  rolling  or  slightly  un- 
dulating. A  few  level  areas  occur,  but  these  are  generally  quite 
small.  The  natural  drainage  of  the  Miami  fine  sandy  loam  is  good, 
and  in  only  a  few  cases  has  it  been  necessary  to  construct  artificial 
drains.  Over  a  considerable  proportion  of  the  type  the  drainage 
is  excessive  and  crops  frequently  fail  to  mature  on  account  of  an 
insuflSeient  moisture  supply  in  the  soil.  The  type  has  probably 
been  formed  by  the  deposition  of  loess,  to  which  has  been  added  the 
fine  ?and  which  has  drifted  upon  the  uplands  from  the  valley  of  the 
Tippecanoe  River. 

The  Miami  fine  sandy  loam  is  well  adapted  to  the  crops  grown 
in  the  county,  with  the  exception  of  timothy,  which  requires  a 
greater  amount  of  moisture  than  this  soil  can  retain  during  a  dry 
season.  Com,  oats,  wheat,  and  some  clover  are  the  principal  crops. 
Ordinarily  com  will  average  45  bushels  per  acre.  The  yield  of 
wheat  is  about  20  bushels  and  of  oats  from  25  to  35  bushels  per 
acre,  depending  upon  the  moisture  supply.  The  yield  of  clover 
averages  three-fourths  of  a  ton  per  acre.  Potatoes  do  well  on  this 
type,  but  it  is  difficult  to  estimate  the  yield,  inasmuch  as  they  are 
grown  only  in  small  patches  for  home  use.  Apples  and  peaches  are 
grown  to  some  extent,  and  some  small  fruits  also,  but  the  quantity 
produced  is  seldom  snffieient  for  home  use.  The  soil  is  well  adapted 
to  truck  crops. 

Mabshall  Fine  Sandy  Loav. 

Tn  its  typical  formation  the  soil  of  the  Marshall  fine  sandy  loam 
to  an  average  depth  of  18  inches  consists  of  a  medium  to  fine  sandy 
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loam.  It  generally  contains  a  large  percentage  of  organic  matter, 
and  to  this  is  due  its  prevailing  black  or  dark-brown  color.  The 
soil  usually  becomes  heavier  as  the  depth  increases,  and  at  16  or 
18  inches  below  the  surface  it  grades  into  a  light-brown,  sticky, 
sandy  loam  extending  to  a  depth  of  about  30  inches.  The  subsoil 
generally  becomes  lighter  in  the  lower  section,  grading  into  a  light- 
brown  medium  sand  extending  to  a  depth  of  over  3  feet.  In  some 
cases  this  sandy  layer  is  only  a  few  inches  thick  and  is  underlain 
by  bowlder  till,  while  in  others  it  is  totally  absent,  the  type  resting 
directly  upon  glacial  debris.  The  depth  of  the  soil  varies  in  differ- 
ent localities,  depending  largely  upon  its  topographic  position.  On 
the  slopes  and  crests  of  some  of  the  ridges  it  has  an  average  depth 
of  about  10  or  12  inches,  and  the  soil  is  of  a  more  sandy  nature 
and  the  sand  is  coarser,  while  at  the  base  of  the  ridges,  on  the  more 
level  areas,  and  in  the  depressions  it  is  much  deeper,  occasionally 
exceeding  22  inches.  The  soil  in  the  depressions  is  generally 
heavier  than  the  typical  soil,  approaching  a  loam  in  some  cases. 
In  some  areas,  especially  on  the  crests  of  the  ridges,  fine  gravel 
is  found,  but  the  amount  is  generally  too  small  to  have  any  effect 
upon  the  agricultural  value  of  the  soil.  Occasionally  a  few  large 
bowlders  are  found. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  this  soil  type: 

MECHANICAL  ANALYSES  OF  MARSHALL  FJNE  SANDY  LOAM. 
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The  largest  body  of  Marshall  fine  sandy  loam  occurs  in  the 
western  part  of  the  county,  immediately  south  of  the  Wabash 
River.  A  smaller  area  occurs  northeast  of  Battleground,  and  a 
few  areas  are  found  in  the  northwestern  part  of  the  sheet.  Other 
small,  isolated  areas  occur  in  the  county,  principally  in  the  southern 
and  western  parts. 

The  surface  of  the  greater  part  of  the  type  is  slightly  rolling. 
In  some  parts  of  the  county  the  type  occurs  as  low  knolls  and 


270  REPORT   OF   STATE    GEOLOGIST. 

ridges,  running  approximately  parallel  with  the  Wabash  River. 
The  natural  drainage  of  the  Marshall  fine  sandy  loam  is  excellent. 
Owing  to  the  uneven  surface  of  the  greater  part  of  the  type  water 
runs  off  quickly,  and  artificial  drainage  is  seldom  necessary  except 
on  the  more  level  tracts  and  in  local  depressions.  On  the  lighter 
areas,  particularly  those  underlain  by  a  light  subsoil,  the  drainage 
may  be  excessive,  but  in  most  cases  the  soil  withstands  drought  well. 

This  soil  type  is  for  the  most  part  of  glacial  origin.  A  few 
small  areas  have  been  formed  by  the  mixing  together  of  the  Miami 
fine  sand  and  the  Marshall  loam,  forming  a  transitional  zone  be- 
tween the  two  types.  There  have  been  added  to  this  soil  large 
(juantities  of  organic  matter  through  the  growth  and  decay  of 
prairie  vegetation. 

Corn,  wheat,  oats,  and  clover  are  the  principal  crops  grown  on 
the  type.  During  wet  seasons  those  areas  of  the  soil  underlain  by 
sand  produce  better  crops  than  those  having  a  heavj-  subsoil.  The 
latter,  however,  give  better  results  than  the  former  during  a  dry 
season,  being  better  able  to  withstand  drought.  Corn  averages 
about  40  bushels,  wheat  20  bushels,  and  oats  from  35  to  45  bushels 
per  acre.  Clover  yields  about  1^  tons  when  cut  for  hay  and  from 
three-fourths  to  1  bushel  per  acre  when  grown  for  seed.  Potatoes 
do  well  on  this  type,  but  are  at  present  grown  only  for  home  use. 
Some  fruit  is  raised,  but  is  not  of  good  riuality  and  the  yields  are 
small. 

BlVERWASH. 

The  Biven^ash  consists  chiefly  of  coarse  sand  and  waterworn 
gravel.  Tt  occurs  as  narrow  strips,  seldom  exceeding  one-quarter 
of  a  mile  in  width,  along  the  Wabash  River  and  its  principal  tribu- 
taries. It  has  been  formed  by  the  deposition  of  material  along 
stream  courses  during  periods  of  high  water.  The  surface  is  low 
and  flat  and  occasionally  broken  by  old  stream  channels.  It  is 
generally  dry  during  the  summer  months,  and  during  wet  periods 
it  is  covered  with  water.  Owing  to  the  small  amount  of  fine  mate 
rial  in  this  soil  it  is  unproductive  and  has  no  agricultural  value. 
Cottonwoods  and  willows,  with  some  water-loving  shrubs,  are  about 
the  only  vegetation  found  on  this  type. 

Wabash  Sandy  Loam. 

The  soil  of  the  Wabash  sandy  loam  consists  of  a  sandy  loam  in 
which  the  percentage  of  coarse  sand  is  extremely  high.  The  aver- 
age depth  of  the  soil  is  about  12  inches,  but  this  varies  in  different 
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localities,  the  soil  being  deeper  as  well  as  slightly  heavier  in  the 
depressions.  On  the  ridgfs  the  soil  is  of  a  more  sandy  nature  and 
is  freciucntly  eoviTe<l  with  considerable  fine  gravel.  The  gravel  is 
generally  less  than  1  inch  in  diameter  and  is  more  or  less  irregularly 
distribnted  throughout  the  soil  profile.  The  prevailing  color  of 
the  soil  is  dark  brown,  but  it  is  sometimes  slightly  reddish,  becom- 
ing lighter  colored  with  depth.  At  about  12  liicheii  the  soil  grades 
into  a  coarse,  slightly  sticky,  loamy  sand  subsoil  which  extends  to 
a  depth  of  over  3  feet.  Small  gravel  is  also  found  in  the  subsoil. 
The  color  varies  from  yellow  in  the  upper  part  of  the  subsoil  to 
pale  yellow  at  lower  depths. 

The  following  table  gives  the  average   results  of  mechanical 
analyses  of  typical  samples  of  this  soil: 

ICAL  ANALYSES  OF  WABASH  SANDY  LOAH. 
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The  Wabash  sandy  loam  occurs  only  in  limited  areas  along  the 
Wabash  River  and  its  principal  tributaries.  It  usually  borders 
the  bluff  lines  where  typical  second  bottoms  have  not  developed. 
The  type  has  resulted  from  the  washing  of  material  from  the  up- 
lands and  coarse  sand  and  gravel  from  the  exposed  bluff  lines, 
together  with  material  deposited  by  streams,  its  formation  being 
due  entirely  to  stream  action.. 

The  surface  is  generallj'  uneven,  consisting  of  low  knolls  and 
ridges  and  shallow  depressions.  A  few  level  areas  oeeur,  but  these 
are  not  very  extensive.  Owing  to  the  open,  porous  structure  of  the 
soil  the  drainage  in  most  cases  is  excessive,  but  this  depends  upon 
the  relative  position  of  the  soil  with  respect  to  the  streams.  While 
not  occupying  the  flood  plain  proper,  it  is  nevertheless  partly  over- 
flowed during  excessively  wet  seasons.  During  the  growing  season 
the  streams  are  generally  low  and  the  crops  are  seldom  injured  by 
floods. 
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Corn  and  melons  are  the  principal  crops  grown  on  this  soil. 
The  yield  of  melons  is  generally  good,  but  that  of  corn  depends 
largely  upon  the  quantity  of  rainfall  during  the  growing  season. 
In  favorable  seasons  the  average  yield  of  corn  is  about  30  or  40 
bushels  per  acre. 

Wabash  Fine  Sandy  Loam. 

The  Wabash  fine  sandy  loam  varies  to  a  marked  degree  in  dif- 
ferent parts  of  the  area.  Where  typically  developed,  the  soil  con- 
sists of  a  fine  sandy  loam  having  an  average  depth  of  16  inches. 
The  fine  sand  content  is  quite  large  and  generally  increases  with 
depth.  The  color  varies  from  light  to  dark  brow-n,  the  latter  pre- 
dominating. As  the  depth  increases  the  soil  becomes  lighter  both 
in  color  and  texture,  grading  at  about  18  inches  into  a  light-brown 
fine  sandy  loam  or  loamy  fine  sand.  The  loamy  material  gradually 
decreases  with  depth,  and  at  about  30  inches  a  gray  fine  sand  is 
encountered  which  extends  to  a  depth  of  more  than  36  inches.  Very 
frequently  at  this  and  lower  depths  the  fine  sand  grades  into  gray 
coarse  river  sand  and  finally  into  gravel.  In  some  localities  the 
type,  particularly  the  subsoil,  is  stratified.  The  soil  in  such  cases 
is  a  light  fine  sandy  loam,  of  a  light  to  dark  brown  color,  to  a  depth 
of  about  14  inches.  This  is  underlain  by  a  fine  gray  sand,  with 
an  average  thickness  of  4  or  5  inches,  which  in  turn  is  underlain 
by  a  brown  fine  sandy  loam  containing  considerable  silty  material. 
This  layer  is  about  5  inches  thick,  and  beneath  it  is  a  medium  gray 
sand  extending  to  a  depth  of  over  3  feet  and  becoming  coarser  with 
depth.  In  the  depressions  or  over  areas  where  the  velocity  of  the 
stream  was  greatly  retarded,  thus  permitting  the  deposition  of  the 
finer  material  carried  by  the  streams,  the  type  is  much  heavier, 
consisting  in  some  areas  of  a  light  loam  and  in  others  of  a  silty 
loam.  The  color  of  the  soil  throughout  these  variations  is  the  same 
as  where  the  soil  is  typically  developed.  The  organic  matter  con- 
tent is  generally  small,  but  a  few  areas  are  found  where  consider- 
able organic  matter  has  been  added  to  the  soil.  In  such  areas  the 
color  is  a  very  dark  brown  and  in  some  cases  almost  black.  Some 
fine  gravel  is  occasionally  found  on  the  surface,  but  the  quantity  is 
too  small  to  have  any  effect  upon  the  agricultural  value  of  the  soil. 

The  following  table  shows  the  average  results  of  mechanical 
analyses  of  typical  samples  of  this  soil  type : 
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MECHANICAL  ANALYSES  OF  WABASH  FINE  SANDY  LOAM. 
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The  following  Bampies  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (CaCOi):    No. 
13606,  7.8  per  cent;  No.  14024,  1.6  per  cent. 

A  few  small  areas  of  this  type  are  found  along  the  Wabash 
River  in  the  western  part  of  the  county.  It  is  most  typically  de- 
veloped along  the  more  important  tributaries  of  the  Wabash,  espe- 
cially along  Wildcat  Creek,  Sugar  Creek,  and  Tippecanoe  River.  It 
occupies  the  first  bottoms  or  flood  plains  of  these  water  courses  and 
has  a  width  seldom  exceeding  three-fourths  of  a  mile. 

The  surface  of  this  soil  is  fairly  level,  with  a  gentle  slope  to- 
ward the  main  stream  channels.  A  few  low  sandy  and  gravelly 
knolls  and  ridges  occur,  but  they  seldom  exceed  an  elevation  of  3 
or  4  feet  above  the  mean  level  of  the  type.  The  surface  is  also 
broken  by  sloughs,  swampy  depressions,  and  old  stream  channels. 

The  Wabash  fine  sandy  loam  is  of  alluvial  origin,  having  been 
deposited  in  recent  times  by  the  streams  which  it  borders.  Be- 
cause of  its  low-lying  position  the  type  is  frequently  flooded,  but 
the  sandy  texture  of  the  soil  allows  the  water  to  drain  off  quickly, 
so  that  it  is  possible  to  plant  crops  quite  early  in  the  spring.  Occa- 
sionally crops  are  injured  by  late  floods  and  have  to  be  replanted ; 
but  as  a  general  rule  crops  on  this  soil  are  earlier  than  on  the 
uplands. 

Corn  is  about  the  only  crop  grown  on  this  soil,  and  the  average 
yield  in  favorable  seasons  is  45  bushels  per  acre.  Some  clover  is 
grown,  particularly  on  the  higher  and  better  drained  areas,  and 
yields  fairly  well.  During  dry  seasons,  especially  when  the  streams 
are  very  low,  the  crops  suffer  from  drought  and  the  yield  is  very 
small.     This  soil  is  well  adapted  to  truck  crops. 

Wabash  Silt  Loam. 

The  soil  of  the  Wabash  silt  loam  consists  of  a  heavy  silt  loam  or 
clay  loam^  with  an  average  depth  of  18  inches.  It  contains  only 
a  small  percentage  of  decayed  organic  matter,  and  the  characteristic 
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color  is  light  or  dark  brown.  The  soil  is  quite  sticky  when  wet. 
If  allowed  to  dry  withiuit  stirring,  it  has  a  tendency  to  bake  and 
crack,  and  if  plowed  when  too  wet  or  too  dr>'  it  fomis  clods  which 
are  difficult  to  pulverize  unless  inoistemnl  by  rain. 

The  Wabash  silt  loam  is  remarkably  uniform  in  character  over 
most  of  the  area.  Where  found  along  the  smaller  stream  courses, 
the  color  of  the  soil  is  generally  much  darker,  the  amount  of  organic 
matter  is  larger,  and  more  fine  gravel  occurs  on  the  surface  than 
is  th(  case  where  the  soil  is  typically  developed.  These  areas  re- 
semble somewhat  the  Miami  black  clay  loam,  but  the  color  of  the 
*oil  is  generally  much  lighter. 

As  the  depth  of  the  soil  increases  the  percentage  of  clay  also 
increases,  and  below  18  or  20  inches  it  grades  into  a  heavy  silt  loam 
subsoil,  which  gradually  becomes  heavier,  grading  in  turn  into  a 
silty  clay,  which  extends  to  a  depth  of  over  3  feet.  Over  the  greater 
part  of  the  type  the  color  of  the  subsoil  is  much  like  that  of  the 
soil,  but  in  some  localities  it  is  slightly  mottled.  There  is  no  dis- 
tinct line  of  separation  between  the  soil  and  subsoil,  and  the  change 
from  one  to  the  other  is  marked  only  by  the  gradually  increasing 
clay  content. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
typical  sample  of  this  soil  type: 

MECHANICAL  ANALYSES  OF  WABASH  SILT  LOAM. 
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The  Wabash  silt  loam  occupies  the  first  bottoms  or  flood  plains 
along  the  Wabash  River.  A  few  small  areas  are  also  found  along 
its  principal  tributaries.  The  surface  is  fairly  level,  with  gentle 
slope  toward  the  stream  beds.  The  elevation  of  the  type  varies  in 
different  parts  of  the  valley,  in  some  places  rising  gradually  from 
the  streams  to  the  bluff  line,  while  in  other  localities  it  occurs  in 
the  form  of  broad,  flat  terraces  or  steps.  Often  as  many  as  three 
of  these  step-like  elevations  occur  between  the  river  and  the  bluff 
line,  each  having  a  rise  of  from  2  to  3  feet.     Tn  some  parts  of  these 
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bottoms  the  surface  of  this  type  is  cut  by  old  stream  channels, 
sloughs,  and  swampy  depressions.  In  general  the  natural  drainage 
of  the  type  is  poor.  During  wet  seasons  in  the  spring  the  greater 
part  of  the  bottoms  is  flooded,  and  it  not  infrequently  happens  that 
early-sown  crops  are  destroyed.  As  a  rule,  however,  the  bottom 
lands  are  late  in  drying  out  in  the  spring,  so  that  by  the  time  crops 
are  planted  the  danger  of  floods  is  past.  It  is  seldom  that  a  crop 
is  destroyed  during  the  growing  season. 

This  soil  type  owes  its  origin  to  the  deposition  of  material 
brought  down  by  the  river  during  periods  of  high  water.  Corn  is 
about  the  only  crop  grown,  and  the  type  is  admirably  adapted  to 
this  crop,  yielding  in  favorable  seasons  from  50  to  60  bushels  per 
acre.  Occasionally,  if  the  crop  has  been  late  in  getting  started,  it 
is  injured  by  early  frosts.  Clover  does  well  on  the  higher  and  bet- 
ter-drained areas,  yielding  from  1  to  2  tons  of  hay  per  acre. 

-      I ,  Muck. 

Muck  consists  of  more  or  Jess  thoroughly  decomposed  vegetable 
mold  mixed  with  varying  amounts  of  mineral  matter.  Over  most 
of  the  Muck  areas  in  this  county  the  vegetable  matter  is  thor- 
oughly decayed,  but  in  a  few  areas  it  is  only  slightly  decomposed. 
These  latter  areas  could  be  more  properly  classed  as  Peat,  but  on 
account  of  the  small  extent  of  the  type  a  separation  was  not  made. 
The  peaty  areas  consist  of  coarse,  raw,  fibrous  matter  in  which  the 
vegetable  tissue  has  been  only  slightly  decomposed.  Over  these 
areas  the  soil  is  light  and  chaffy,  contains  some  fragments  of  shells, 
and  gives  a  slight  effervescence  when  tested  with  hydrochloric  acid. 
The  color  of  the  soil  varies  from  dark-brown  to  black,  being  darker 
in  those  areas  where  the  vegetable  matter  has  been  more  thoroughly 
decomposed.  The  depth  of  the  soil  varies  from  2  to  several  feet. 
The  sub-soil  of  those  areas  occurring  along  the  streams  consists  of 
all  grades  of  light-colored  sand  and  gravel,  while  that  underlying 
the  type  on  the  uplands  is  composed  largely  of  dark-gray  to  mot- 
tled yellow  clay  loam  or  clay,  the  color  here  depending  upon  the 
depth  to  which  the  organic  matter  extends. 

This  soil  type  is  not  extensively  developed  in  Tippecanoe 
County,  and  occurs  as  small,  isolated  areas,  mostly  in  the  southern 
and  southwestern  parts  of  the  county.  Along  some  of  the  streams 
the  type  marks  abandoned  channels  that  have  passed  the  lagoon 
stage,  where  ithe  soil  has  been  formed  by  the  long-continued  growth 
and  decays  of  aquatic  vegetation.     Some  of  the  areas  occur  at  a 
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considerable  elevation  above  the  present  stream  channels,  so  that 
it  is  probable  that  the  moisture  necessary  to  the  growth  of  muck- 
forming  vegetation  was  supplied  by  seepage  from  the  bluffs. 

The  natural  drainage  is  poor.  When  artificially  drained  the 
type  is  adapted  to  the  production  of  corn,  potatoes,  onions,  and 
celery.  It  is  also  well  suited  to  rape  and  timothy  and  other  grasses. 
Com  is  the  principal  crop  grown.  On  some  areas  of  the  type  good 
yields  are  secured,  but  on  those  areas  where  the  soil  is  light  and 
chaffy,  resembling  Peat  rather  than  Muck,  the  crop  is  poor  both  in 
yield  and  quality  and  very  frequently  fails  to  mature.  Oats  and 
other  small  grains  can  not  be  successfully  produced,  because  the 
large  organic-matter  content  forces  the  growth  of  straw  at  the 
expense  of  the  grain,  and  the  crops  lodge  badly. 

Miami  Gravelly  Sandy  Loam. 

The  soil  of  the  Miami  gravelly  sandy  loam  to  a  depth  of  12 
or  14  inches  consists  of  a  sticky,  heavy  coarse  gravelly  sandy  loam. 
The  color  varies  from  light  to  dark  brown,  and  in  some  cases  is  a 
reddish-brown.  The  surface  is  generally  covered  with  considerable 
gravel,  which  is  seldom  more  than  1  or  2  inches  in  diameter.  Gravel 
also  occurs  distributed  through  the  soil,  and  as  a  rule  increases  in 
quantity  with  depth.  The  greatest  quantity  is  found  on  the  crests 
of  hills  and  ridges  and  gradually  decreases  on  the  lower  slopes. 

The  soil  grades  at  about  14  inches  into  a  light-brown  heavy 
sandy  loam  in  which  there  is  considerable  coarse  sand  and  fin»^ 
gravel.  Small  gravel  is  also  found  in  the  subsoil,  the  size  and 
quantity  generally  increasing  with  depth.  From  30  to  36  inches 
below  the  surface  a  layer  of  gravel  is  encountered  which  extends 
to  an  undetermined  depth.  Very  frequently  pockets  of  coarse  sand 
and  gravel  occur  in  the  hills  and  ridges,  but  these  are  seldom  over 
a  few  rods  across.  On  such  areas  the  soil  consists  of  a  dark-brown 
coarse  sandy  loam  to  a  depth  of  10  or  12  inches,  below  which  it 
grades  into  sand  and  small  gravel.  Below  this  material  the  subsoil 
is  composed  of  alternating  layers  of  sand  and  gravel,  with  the 
gravel  gradually  increasing  in  size  with  depth.  Near  the  base  of 
ridges  and  along  the  foot  of  terrace  lines  the  soil  generally  becomes 
sandy  and  less  gravel  is  found.     The  sand  is  also  much  finer. 

The  average  results  of  mechanical  analyses  of  fine  earth  of  this 
type  are  given  in  the  following  table: 
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MECHANICAL 

ANALYSES  OF  MIAMI  GRAVELLY  SANDY  LOAM. 
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The  Miami  gravelly  sandy  loam  is  found  on  the  uplands,  prin- 
cipally in  the  southwestern  part  of  the  county,  and  on  well-de- 
veloped terrace  lines  along  the  streams.  While  occupying  different 
topographic  positions,  there  is  little  variation  in  the  texture  or  the 
crop  value  of  the  soil,  so  far  as  could  be  observed  in  the  field. 

The  soil  is  of  glacial  origin.  The  low  hills  and  ridges  which 
occur  to  a  limited  extent  were  probably  formed  by  the  action  of 
ice  and  probably  were  at  one  time  covered  with  loess,  which  has 
since  been'  removed  by  erosion.  The  soil  of  the  terrace  lines  is 
composed  of  glacial  material  which  has  been  slightly  modified  and 
reworked  by  stream  action.  The  surface  of  the  type  on  the  ter- 
races is  level  or  gently  rolling,  while  on  the  uplands  occur  low, 
well-rounded  hills  and  ridges.  The  type  in  general  possesses  good 
natural  drainage.  In  some  cases,  especially  on  the  more  elevated 
areas,  the  drainage  is  excessive  and  crops  do  not  do  well  unless 
there  is  an  abundance  of  rainfall.  The  soil  has,  however,  the  power 
of  retaining  moisture  exceptionally  well,  considering  its  coarse, 
gravelly  texture.  The  crops  produced  do  not  as  a  rule  suffer  from 
drought  as  much  as  those  grown  on  the  Sioux  sandy  loam. 

Com,  clover,  oats,  and  wheat  are  the  principal  crops.  The 
yields  are  generally  best  when  the  rainfall  is  quite  evenly  dis- 
tributed throughout  the  growing  season.  The  yield  of  corn  is 
about  30  bushels,  oats  25  bushels,  and  w^heat  from  10  to  15  bushels 
per  acre.  Clover  will  yield  from  1  to  1^  tons  of  hay  and  from 
three-fourths  to  1  bushel  of  seed  per  acre. 


Sioux  Sandy  Loam. 

The  surface  soil  of  the  Sioux  sandy  loam  consists  of  a  medium 
to  coarse  sandy  loam  with  an  average  depth  of  about  16  inches. 
The  sand  content  is  quite  high  and  usually  increases  with  depth. 
The  color  varies  from  light  to  dark  brown  and  in  some  areas  where 
the  soil  contains  more  organic  matter  the  color  is  somewhat  darker. 


278 


REE'ORT    OF    STATE    GEOLOGIST. 


Fine  gravel  is  found  on  the  surface  and  through  the  soil.  There 
is  no  sharp  line  of  demarcation  between  the  soil  and  subsoil,  but 
the  change  from  one  into  the  other  is  gradual.  At  a  depth  of  from 
14  to  18  inches  the  soil  grades  into  a  sticky  coarse  sandy  loam  or 
sandy  clay  subsoil  containing  considerable  coarse  sand  and  gravel. 
The  gravel  content  generally  increases  with  depth,  and  at  a  depth 
of  33  to  36  inches  a  bed  of  coarse  gravel  is  encountered  which  ex- 
tends to  an  undetermined  depth.  The  color  of  the  subsoil  is  brown, 
but  it  has  more  of  a  reddish  tinge  than  the  soil.  Northeast  of 
Lafayette  the  soil  varies  somewhat  from  its  typical  formation,  con- 
taining a  smaller  amount  of  gravel  and  the  gravel  being  finer  than 
is  generally  the  case. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  samples  of  this  type : 

MECHANICAL  ANALYSES  OF  SIOUX   SANDY  LOAM. 
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The  Sioux  sandy  loam  is  an  old  alluvial  soil  and  is  found  only 
where  second  and  third  bottoms  are  developed  along  the  streams. 
It  is  most  typically  developed  along  the  Wabash  River  and  Wildcat 
Creek  and  their  tributaries.  The  soil  owes  its  origin  to  stream 
action.  The  coarse  material  which  forms  the  subsoil  was  deposited 
at  times  when  the  streams  had  suflBcient  velocity  to  transport  coarse 
sand  and  gravel.  Following  the  deposition  of  this  coarse  material 
the  finer  and  more  loamy  material  was  deposited  as  the  velocity 
of  the  streams  diminished,  thus  forming  a  sandy  loam.  The  sur- 
face varies  from  level  to  slightly  undulating.  The  level  areas  gen- 
erally occur  along  the  border  of  the  terraces  and  uplands,  while 
near  the  outer  margins  of  the  areas  the  surface  becomes  more  un- 
even. In  some  areas  the  surface  is  broken  by  shallow  abandoned 
stream  channels  and  by  streams  flowing  from  the  uplands. 

Owing  to  the  topographic  position  of  the  soil,  its  open,  porous 
texture,  and  the  fact  that  it  is  underlain  by  sand  and'  gravel,  the 
natural  drainage  conditions  are  good.     In  most  cases  it  is  even 
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excessive,  and  except  during  seasons  of  unusually  heavy  rainfall 
crops  suffer  from  lack  of  moisture.  The  type  is  never  overflowed. 
Corn,  wheat,  oats,  and  clover  are  the  principal  crops  grown  on 
this  soil.  The  crop  yields  are  heaviest  during  wet  seasons.  The 
average  yield  of  corn  is  about  35  bushels,  oats  about  30  bushels, 
wheat  12  to  20  bushels,  and  clover  about  1^  tons  per  acre  when 
•raised  for  hay  and  1  bushel  when  raised  for  seed.  The  Sioux 
sandy  loam  is  well  adapted  to  these  crops  and  is  generally  recog- 
nized as  one  of  the  best  wheat  soils  in  the  county. 

Sioux  Loam. 

The  soil  of  the  Sioux  loam  consists  of  a  dark-brov/n  to  black 
loam  about  15  inches  deep,  containing  a  large  percentage  of  silt, 
some  coarse  sand,  and  a  few  pebbles  or  fine  gravel.  The  dark  color 
is  due  to  the  large  amount  of  organic  matter  present.  The  subsoil 
is  a  brown  or  reddish-brown  loam  of  about  the  same  texture  as  the 
soil  and  is  underlain  at  an  average  depth  of  2  feet  by  a  bed  of 
gravel  many  feet  in  depth,  which  constitutes  the  chief  material  of 
the  river  terraces.  In  some  places  this  gravel  comes  to  the  surface, 
and  these  small  areas  are  of  low  agricultural  value. 

The  only  area  of  this  type  occurs  upon  the  high  terrace  imme- 
diately southwest  of  West  Lafayette.  The  State  University  farm 
is  located  upon  it.  The  surface  is  nearly  level,  but  the  underlying 
gravel  bed  gives  thorough  underdrainage.  In  fact,  the  lower  sub- 
soil is  so  open  and  porous  that  water  readily  passes  through  it, 
causing  crops  to  suffer  quickly  from  drought.  The  large  amount 
of  organic  matter  present  in  the  soil  assists  greatly  in  the  retention 
of  moisture,  thus  diminishing  the  damage  from  this  cause. 

This  soil  type  consists  of  glacial  material  rew^orked  by  the  swol- 
len streams  at  the  close  of  the  Glacial  epoch.  The  sand  and  gravel 
were  laid  down  by  swift  currents,  but  when  the  water  began  to 
subside  finer  material  was  deposited,  giving  rise  to  the  thin  layer 
of  loam  over  the  coarser  sand  and  gravel. 

The  yields  upon  this  type  depend  very  largely  upon  the  rainfall 
and  the  depth  to  the  underlying  gravel.  Where  the  layer  of  loam 
is  2  feet  or  more  deep  large  yields  are  secured  in  seasons  of  abund- 
ant rainfall.  A  drought  at  the  critical  period  in  the  growth  of  a 
crop  causes  a  very  decided  decrease  in  the  yield. 

A  sample  of  this  soil  taken  from  the  university  farm,  20  rods 
south  of  tl^e  experiment  station  building,  was  studied  by  the  par- 
aflSned  wirepot  method  to  learn  something  of  its  manurial  require- 
ments.    The  soil  is  a  dark-brow^n  or  black  loam.     It  contains  some 
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coarse  sand,  and  a  few  pebbles  and  fine  gravel  are  found  on  the 
sturface,  while  the  subsoil  is  of  a  gravelly  nature.  The  field  from 
which  the  sample  was  taken  has  been  in  corn  continuously  for  the 
last  twenty-five  years  without  the  use  of  manure  or  other  fertilizer. 

The  results  obtained  indicate  that  a  large  increase  in  production 
may  be  obtained  by  the  use  of  stable  manure ;  that  nitrate  of  soda 
and  sulphate  of  potash  will  give  a  small  increase ;  while  only  a  very 
small  increase  may  be  obtained  by  the  use  of  any  other  form  of 
fertilizer  tried.  Lime  alone  or  with  cowpeas  or  acid  phosphate 
slightly  diminished  the  yield. 

In  these  tests  wheat  plants  were  used  as  an  indicator,  and  the 
results  are  held  to  be  applicable  only  to  this  crop  and  to  the  par- 
ticular field  from  which  the  sample  was  taken,  but  they  are  be- 
lieved to  apply  in  a  general  way  to  this  soil  throughout  a  large  part 
of  the  area. 

Sioux  Silt  Loam. 

The  soil  of  the  Sioux  silt  loam  consists  of  a  dark-brown  or  black 
friable  silt  loam  with  an  average  depth  of  15  inches.  It  contains  a 
very  large  percentage  of  organic  matter  which  gives  the  dark  color. 
The  subsoil  consists  of  a  yellowish  heavy  silt  loam  or  clayey  silt, 
containing  brown  iron  stains  and  some  iron  concretions.  At  a 
depth  of  from  3  to  6  feet  the  silty  deposit  is  underlain  by  coarse 
sand  and  gravel,  which  extends  to  a  depth  of  many  feet. 

The  Sioux  silt  loam  occupies  only  a  small  percentage  of  the  area, 
the  only  occurrence  being  found  upon  the  high  terraces  along  the 
Wabash  River  and  is  covered  almost  entirely  by  West  Lafayette. 
The  surface  features  of  the  type  are  gently  rolling  or  undulating. 
The  underlying  gravel  bed  insures  good  drainage. 

The  soil  was  probably  formed  at  the  same  time  that  the-  loess 
or  silt  was  deposited  upon  the  uplands.  The  underlying  gravel 
beds  were  laid  down  by  the  swollen  streams  at  the  close  of  the 
Glacial  period. 

The  Sioux  silt  loam  is  a  strong,  fertile  soil,  easily  cultivated  and 
capable  of  large  yields  of  general  farm  crops.  The  greater  part 
of  the  type,  however,  is  covered  by  West  Lafayette,  and  very  little 
therefore  is  under  cultivation. 

Agricultural  Methods. 

The  cultural  methods  generally  practiced  in  the  county  apply 
almost  exclusively  to  the  production  of  corn,  oats,  and  wheat.  On 
many  farms,  particularly  those  on  the  Marshall  loam  areas,  ho 
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wheat  is  grown,  and  corn,  oats,  and  some  clover  are  the  principal 
crops. 

In  the  preparation  of  the  land  for  corn  about  5  inches  is  the 
usual  depth  for  both  spring  and  fall  plowing.  In  some  cases,  es- 
pecially if  the  land  has  been  in  corn  the  preceding  season,  the  disk 
harrow  is  used  to  stir  up  the  ground,  after  which  the  peg-tooth 
harrow  is  used  for  pulverizing  and  leveling  the  soil.  Some  farmers 
drill  their  corn,  but  the  general  practice  is  to  plant  with  a  check 
rower  and  cultivate  both  ways.  Shallow  cultivation  is  the  general 
rule,  although  deeper  cultivation  is  frecjuently  necessary  in  wet 
seasons  when  weeds  are  especially  troublesome.  On  a  few  farms 
a  part  of  the  corn  crop  is  cut  for  ensilage,  while  on  a  larger  number 
it  is  cut,  usually  with  a  corn  binder,  shocked,  and  husked  by  hand. 
These  methods  are  not  widely  practiced,  however,  as  probably  more 
than  90  per  cent  of  the  corn  is  husked  from  the  standing  stalks. 

Oats  are  generally  sown  broadcast  over  the  corn  land  and  a 
disk  harrow  used  to  loosen  the  surface  and  cover  the  seed.  In 
some  cases  the  land  is  harrowed  after  disking.  When  the  oats 
mature  they  are  cut  with  self-binders  and  thrashed  from  the  shock. 

Winter  wheat  is  a  somewhat  uncertain  crop  in  regard  both  to 
yield  and  quality.  Many  farmers,  particularly  those  located  on  the 
light-colored  soils,  continue  to  grow  this  grain,  because  it  alternates 
easily  with  either  corn  or  oats  and  clover,  making  an  excellent 
nurse  crop  for  clover  and  affording  a  needed  change  in  the  crop 
series.  Some  farmers  drill  their  wheat  in  the  cornfield  between  the 
rows  of  stalks,  using  a  one-horse  drill  for  this  purpose.  This  method 
is  satisfactory  if  the  ground  is  free  from  weeds  and  the  seeding  is 
done  somewhat  earlier  than  if  sown  on  open  land.  A  large  pro- 
portion of  the  wheat  grown  is  sown  on  land  that  has  been  in  oats 
the  previous  season.  Soon  after  the  oat  crop  has  been  removed 
the  stubble  land  is  plowed  to  a  depth  of  4  or  5  inches  and  well  har- 
rowed. The  seed  is  drilled  in,  usually  during  the  last  two  weeks 
in  September.  It  has  been  observed  that  the  best  fall  growth  is 
obtained  when  the  seed  bed  is  prepared  as  early  a^  practicable. 
This  is  probably  due  to  the  fact  that  the  soil  moisture  is  thus  con- 
served, usually  a  very  necessary  factor  at  this  season  of  the  year. 

Timothy  and  clover  are  quite  extensively  grown  for  hay.  On 
the  typical  prairie  soils,  particularly  the  Marshall  loam,  clover  is 
sown  with  oats,  as  wheat  can  not  be  grown  on  this  soil;  but  on 
the  lighterifioils  wheat  is  preferable  with  clover,  because  it  draws 
less  upon  both  the  moisture  content  and  the  available  plant  food 
of  the  soil,  and  consequently  there  is  less  danger  of  the  clover  doing 
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poorly  after  the  nurse  crop  has  been  removed.  The  first  crop  of 
clover  is  cut  for  hay,  but  if  the  second  crop  promises  a  good  yield 
of  Koed  it  is  allowed  to  ripen  and  is  thrashed. 

There  are  practically  no  farms  upon  which  a  systematic  rota- 
tion of  crops  is  practiced.  In  certain  parts  of  the  county,  how- 
ever, it  has  been  found  unprofitable  to  grow  the  same  crop  con- 
tinuously for  any  considerable  length  of  time  upon  one  field.  In 
such  cases  the  rotation  considered  by  the  farmers  as  best  adapted 
to  the  soil  is  one  or  possibly  two  years  of  corn  and  one  year  of  oats 
or  wheat.  If  oats  are  grown,  they  are  followed  by  wheat,  used  as 
a  nurse  crop  for  clover.  In  some  cases  the  oat  crop  is  omitted  and 
the  rotation  practiced  is  one  year  of  corn,  one  year  of  wheat,  and 
one  year  of  clover.  On  the  heavier  soils  corn  and  oats,  with  an 
occasional  crop  of  clover,  is  the  rotation  generally  practiced.  Many 
farmers  grow  corn  as  long  as  po.«sible,  the  land  being  planted  to 
this  grain  for  three  or  four  seasons,  and  then  one  crop  of  oats  is 
raised.  In  some  cases  the  farmers  alternate  corn  and  oats  from 
year  to  year.  In  either  case  clover  is  generally  introduced  once  in 
four  or  five  years.  The  limited  quantity  of  barnyard  manure  on 
hand  is  usually  applied  to  land  intended  for  corn.  ( /ommercial 
fertilizers  have  been  tried  in  some  parts  of  the  county,  but  their 
use  is  not  becoming  general. 

Agricultural  Conditions. 

During  the  last  five  years  there  has  been  a  marked  increase  in 
the  valuation  of  farms  in  the  county.  This  is  due  in  part  to  the 
advance  in  the  average  price  of  agricultural  products  and  the  com- 
paratively high  rents  which  good  lands  readily  command.  The 
valuation  of  farm  lands  and  implements  according  to  the  census  of 
1900  was  $16,023,930.  The  majority  of  the  land  owners  are  in 
prosperous  circumstances,  but  as  much  can  not  be  said  of  the  tenant 
class,  who  enjoy  a  comfortable  living,  but  are  not,  as  a  rule,  ac- 
(juiring  much  property  other  than  their  teams,  farming  implements, 
and  a  limited  number  of  cows  and  hogs.  In  the  last  fifteen  years 
many  of  the  farmers  have  moved  to  town  and  now  live  upon  the 
rent  received  from  their  land.  In  every  neighborhood  the  number 
of  tenant  farmers  is  increasing.  A  good  many  men  who  own  and 
live  upon  large  farms  rent  most  of  their  tillable  land,  and  thus 
avoid  the  employment  of  hired  help  and  the  details  of  farm  man- 
agement. More  than  one-half  of  the  individual  farmife  and  a  large 
proportion  of  the  cultivated  lands  are  operated  by  tenants.     Ac- 
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cording  to  the  census  of  1900  only  44.6  per  cent  of  the  farms  of 
the  county  were  operated  by  owners. 

The  usual  rent  paid  is  one-half  the  crop,  and  in  most  cases  the 
tenants  deliver  the  grain  at  the  elevators.  Some  landlords  also 
exact  a  fixed  cash  payment  for  the  use  of  the  house  and  other 
buildings.  The  cash  rent  for  good  land  varies  from  $4  to  $5  an 
acre.  The  average  size  of  farms  for  the  county  is  118.7  acres.  In 
those  parts  of  the  county  which  were  formerly  timbered  the  farms 
are  generally  smaller  than  on  the  prairies.  There  are  a  few  large 
holdings  of  1,0 JO  acres  or  more,  but  these  consist  of  separately  man- 
aged farms. 

How  to  secure  necessary  farm  labor  is  a  very  serious  problem 
with  the  farmers  of  Tippecanoe  County,  and  the  difficulty  of  solv- 
ing it  is  largely  responsible  for  so  many  of  them  renting  their  lands 
and  moving  to  town  to  live.  About  $270,500  is  paid  out  annually 
for  labor.  A  farm  hand  receives  from  $22  to  $25  a  month,  with 
board  for  himself  and  a  horse  if  he  wishes  to  keep  one.  Three  cents 
a  bushel  is  paid  for  husking  corn,  and  wages  for  other  kinds  of 
work  are  seldom  less  than  $1.50  a  day. 

There  is  considerable  difference  in  the  agricultural  value  of  the 
different  soil  types.  The  Marshall  loam  and  the  Marshall  silt  loam 
are  the  best  corn  soils  and  are  worth  from  $90  to  $125  an  acre. 
The  level  areas  of  the  Marshall  fine  sandy  loam  approach  these 
heavier  soils  in  value,  but  some  of  the  sandy  phases  of  this  type  and 
those  which  have  a  gravelly  subsoil  are  rated  somewhat  lower  on 
account  of  their  susceptibility  to  drought. 

The  topography  of  the  Miami  silt  loam  usually  determines  its 
agricultural  value.  Broken  areas  along  streams  are  commonly  used 
for  pasture,  and  some  areas  are  in  timber.  The  level  areas  have 
a  market  value  somewhat  lower  than  similarly  improved  farms  of 
the  Marshall  loam  and  Marshall  silt  loam. 

On  the  Miami  fine  sand  and  the  Wabash  fine  sandy  loam  melons, 
small  fruits,  and  early  truck  are  successfully  grown  for  the  home 
market.  Some  of  the  Miami  gravelly  sandy  loam  and  much  of  the 
Miami  silt  loam  is  adapted  to  apples,  pears,  and  peaches.  The 
poorer  quality  and  lower  yields  of  these  fruits,  compared  with  those 
reported  a  few  decades  ago,  are  doubtless  due  to  causes  other  than 
those  which  may  be  attributed  to  the  soil.  The  orchards  are  usually 
located  without  regard  to  the  slope  of  the  land  or  protection  from 
wind,  while  the  study  of  varieties  adapted  to  this  locality  and  the 
necessary  care  of  the  trees  are  almost  wholly  disregarded. 
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The  variety  of  soils  in  the  county  affords  opportunity  for  a  di- 
versity of  products,  but  the  tendency  toward  the  exclusive  produc- 
tion of  grain  is  shown  by  the  fact  that  the  annual  acreage  of  corn 
— approximately  100,000  acres — is  30  per  cent  greater  than  it  was 
twenty  years  ago.  The  area  now  devoted  to  oats  is  about  50,000 
acres,  or  nearly  five  times  as  much  as  it  was  two  decades  ago.  The 
acreage  of  wheat  varies  from  year  to  year,  but  is  steadily  decreas- 
ing. 

With  the  exception  of  wheat,  which  often  fails  to  mature  well, 
the  quality  of  the  grain  is  generally  good.  Much  of  it,  however, 
fails  to  grade  well  on  the  market  on  account  of  being  damaged  be- 
fore leaving  the  farm.  Oats  and  wheat  usually  remain  in  the  shock 
until  they  are  thrashed,  and  a  great  deal  of  corn,  especially  on  the 
rented  farms,  is  carelessly  cribbed. 

All  of  the  wheat  and  nearly  all  of  the  oats  are  shipped  out  of 
the  county.  Of  the  3,250,000  bushels  of  com  annually  produced, 
about  65  per  cent  is  sold  at  the  elevators.  • '    ' 

The  comparative  ease  with  which  these  cereals  can  be  grown 
and  harvested  with  the  aid  of  machinery  and  the  sure  returns  they 
afford  commend  them  to  both  the  landowners  and  the  tenants. 
This  system  of  farming  is  recognized  as  exhaustive  of  the  soil,  but 
clover  is  considered  an  easily  introduced  restorative.  Too  much 
dependence,  however,  is  being  placed  upon  this  legume.  Generally 
the  first  crop  is  cut  for  hay  and  the  second  is  harvested  for  the 
seed,  so  that  most  of  the  vegetable  matter  above  ground  is  removed 
from  the  field.  While  the  nitrogen  supply  is  reasonably  well  main- 
tained, very  little  humus  is  added  to  the  soil.  The  physical  condi- 
tion of  all  the  upland  types,  excepting  recently  drained  areas,  is  not 
so  good  as  formerly.  More  labor  and  better  methods  are  required 
to  keep  the  soils  in  good  condition  during  the  growing  season. 

On  the  average  farm  the  amount  of  manure  produced  is  small 
as  compared  with  the  acreage  of  land  cultivated.  This  is  due  to  the 
small  number  of  cattle  usually  kept.  Cattle  feeding  has  greatly 
declined  of  recent  years,  and  dairying  has  not  been  developed  to 
any  extent  except  in  the  neighborhood  of  Lafayette.  The  number 
of  cows  a  tenant  can  keep  is  restricted  by  the  high  rate  of  rent  for 
pasture,  while  the  farmers  living  on  their  own  land  usually  sell 
most  of  the  young  stock.  This  limits  the  acreage  of  clover,  which 
can  be  utilized  profitably  for  pasture.  The  total  acreage  of  this 
crop  in  the  county  has  decreased  during  the  last  ten  years.  Since 
there  is  a  good  market  at  Lafayette  for  oat  straw,  a  great  deal  of 
this  roughage  is  sold  direct  from  the  farms. 
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Under  present  conditions  there  is  an  increasing  tendency  to 
adopt  methods  of  farming  which  make  slight  returns  to  the  soil. 
The  results  are  already  apparent  in  the  case  of  many  rented  farms. 
The  most  of  the  farmers  living  on  their  own  land  would  adopt  more 
diversified  lines  of  farming,  especially  dairying  and  stock  raising, 
were  it  not  for  the  high  cost  and  unreliable  nature  of  most  of  the 
hired  labor  which  can  be  secured.  This  is  a  serious  difficulty,  with 
apparently  no  prospect  of  immediate  improvement. 

Stock  raising  is  a  profitable  business  wherever  the  owner  gives 
it  his  personal  attention.  Most  of  the  corn  now  consumed  in  the 
county  is  fed  to  hogs.  On  most  of  the  farms  the  income  from 
this  source  is  greater  than  that  received  from  the  sales  of  all  other 
kinds  of  live  stock.  There  are  a  number  of  farmers  who  devote 
much  attention  to  stock  breeding.  Some  well-bred  herds  of  cattle 
and  flocks  of  sheep  are  to  be  seen,  and  some  excellent  horses  are 
raised.     ,    /  . 

Lafayette  furnishes  a  good  market  for  most  of  the  produce 
grown  in  the  county.  The  Wabash,  the  Lake  Erie  and  Western, 
the  Chicago,  Indianapolis  and  Louisville,  and  the  Cleveland,  Cin- 
cinnati, Chicago  and  St.  Louis  railroads  pass  through  the  county 
and  afford  good  shipping  facilities  to  Chicago,  St.  Louis,  and  the 
East.  The  Toledo,  St.  Louis  and  Western  Railroad  crosses  the 
{southeastern  corner  of  the  county.  There  are  17  elevators  in  the 
county,  located  at  various  points  on  these  lines.  There  are  also 
two  interurban  electric  railroads  now  in  operation.  The  county 
roads  arc  excellent.  All  of  them  are  well  graded,  and  more  than 
1,000  miles  of  roadway  have  been  surfaced  with  gravel. 
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miles.  Plymouth,  the  county  seat,  situated  a  little  to  the  west  of 
the  center,  is  84  miles  southeast  of  Chicago  by  rail,  and  108  miles 
north  of  Indianapolis. 

History  op  Settlement  and  Agricultural  Development. 

Prior  to  the  organization  of  Marshall  County  this  region  was 
inhabited  almost  exclusivelv  bv  Potawatonii  Indians,  who  were 
very  numerous  here.  The  first  cession  of  lands  now  embraced  in 
Marshall  Countv  was  made  bv  the  Indians  at  a  treatv  near  Roch- 
ester,  whereby  they  gave  up  a  strip  of  land  1  mile  in  width  through 
the  present  limits  of  the  county  to  enable  the  whites  to  establish 
the  Michigan  road,  a  highway  extending  from  Indianapolis  to 
Michigan  City  via  Logansport  and  South  Bend.  These  road  lauds 
were  offered  for  sale  in  1832  and  the  proceeds  were  devoted  to 
the  building  of  the  Michigan  road,  which  extends  through  the 
center  of  the  county  in  a  north  and  south  direction,  following  the 
b(.undary  between  the  level  and  the  rolling  topography  of  the 
county. 

A  few  years  after  the  sale  of  the  Michigan  road  lands  most  of 
the  lands  within  the  present  limits  of  the  county  were  given  up 
by  the  Indians,  who,  after  1888,  ceased  to  be  an  important  factor 
in  the  history  of  Marshall  County. 

At  this  time  immigrants  from  Ohio,  Pennsylvania,  and  other 
Eastern  States  were  rapidly  coming  into  the  county,  and  as  the 
Michigan  road  was  the  first  one  opened,  they  naturally  established 
themselves  in  its  vicinity.  Many  of  the  settlers  were  Germans, 
some  of  whom  came  direct  from  the  mother  country. 

The  greater  part  of  the  county  was  originally  covered  with 
a  heavy  growth  of  limber,  consisting  principally  of  walnut,  oak, 
and  poplar.  This  limber,  except  the  little  that  was  used  for 
building  material,  was  either  burned  or  destroyed  in  any  possible 
wav  to  clear  the  land.  As  the  countrv  became  more  thicklv  settled 
and  transportation  facilities  improved,  the  lumber  business  be- 
came an  important  industry  in  the  development  of  the  county. 
The  period  from  1860  to  1870  was  the  most  prosperous  for  this 
industry. 

The  first  crops  grown  in  Marshall  County  were  com,  wheat, 
oats,  rye,  and  beans.  The  soil  was  prepared  by  what  was  known  as 
a  ** jumping  plow'*  or  *^ breaking  shovel,''  drawn  by  several  yoke 
of  oxen.  Grain  was  sown  broadcast  and  dragged  in  with  a  brush. 
Corn  yielded  from  25  to  50  bushels  per  acre.  Wheat  was  frequent- 
ly a  failure,  but  in  favorable  years  produced  from  14  to  18  bushels. 
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Oats  were  not  a  great  success.  Rye  was  used  principally  for  feed 
and  pasture,  rarely  being  thrashed.  Potatoes  gave  a  large  yield, 
and  seemed  to  be  of  better  (|uality  than  those  produced  at  the 
present  time.  The  sandy  soils  were  best  adapted  to  this  crop.  The 
early  settlers  grew  a  little  tame  hay,  but  depended  mostly  upon 
marsh  hay  or  corn  fodder  for  their  stock  feed.  When  hay  was 
scarce  the  stock  often  lived  on  the  buds  of  the  basswood  for  long 
periods.  Flax  was  also  grown  for  many  years  and  manufactured 
into  homespun  clothing. 

About  1865  the  farmers  began  to  realize  that  the  soils  were 
becoming  less  productive,  and  began  to  grow  clover  to  maintain 
their  productiveness.  Timothy  was  also  introduced  about  the 
same  time. 

When  first  settled  a  large  part  of  the  county  comprised  swampy 
areas,  but  as  it  became  more  thickly  settled  some  attention  was 
given  to  drainage,  though  no  well-planned  system  was  inaugurated 
until  1876.  Since  that  time  more  or  less  drainage  work  has  been 
in  progress  every  year,  and  a  great  many  open  ditches  and  tile 
drains  have  been  constructed,  while  the  Yellow  River,  in  the  north- 
eastern part  of  the  county,  has  recently  been  dredged.  Many 
open  ditches,  into  which  tile  drains  empty,  are  seen  in  the  eastern 
and  northeastern  parts  of  the  county.  Some  of  the  most  produc- 
tive lands  in  the  county  have  been  made  available  for  agricultural 
purposes  by  artificial  drainage,  and  at  the  present  time  there  is 
little  land  that  is  not  well  drained,  aside  from  the  Muck  areas,  and 
in  some  of  the  latter  drainage  work  is  now  in  progress. 

Climate. 

The  following  table,  taken  from  the  records  of  the  Weather 
Hureau  stations  at  Syracuse  and  South  Bend,  shows  the  mean  nor- 
mal monthly  and  annual  temperature  and  rainfall.  South  Bend 
is  about  24  miles  north  and  Syracuse  26  miles  northeast  of  thj 
center  of  the  county. 


XORMAL  MONTHLY  AND  ANNUAL  TEMPERATURE  AND  PRECIPITATION. 


Syracuse. 

South  Bend. 

Syracuse. 

South  Bend. 

Month. 

Month. 

Temper- 

Precipi- 

Temper- 

Precipi- 

Temper- 

Precipi- 

Temper- 

Precipi- 

ature. 

t4ition. 

ature. 

tation. 

ature. 

tation. 

ature. 

tation. 

-F. 

Inches. 

"F. 

Inckm. 

°F. 

IncheH. 

"F. 

Inckett. 

January.. 

25  2 

2  47 

29  2 

2.99 

AuKUHt.    . 

72  4 

3  19 

72.8 

3.12 

February 

24  0 

2  32 

22  « 

2  14  1 

{September 

63  8 

2  76 

&5.7 

2.90 

March 

34  2 

4.0() 

35  6 

2.99 

October.. 

54.8 

3  55 

54.2 

2  44 

April 

50  7 

1  93 

50.4 

1.77 

Novembei 

40.2 

3  74 

39  7 

3  12 

Moy 

02  G 

3.77 

60.8 

3.0J 

1   December 

27  4 

3  07 

27.8 

3  07 

June 

July 

69  3 
75  4 

3.00 
4  71 

70  5 

74  1 

2  45  1 
3.57  , 

1     ,. 

1     1  oar 

50.0 

39.11 

50  3 

33.65 

SOIL   SURVEY   OP   MARSHALL   COUNTY.  289 

The  figures  show  a  fairly  uniform  distribution  of  rainfall 
throughout  the  year,  with  the  maximum  during  the  growing  sea- 
son. The  temperature  is  characterized  by  sudden  changes  during 
the  period  from  October  to  April,  and  by  alternate  freezes  and 
thaws,  which  sometimes  seriously  damage  crops. 

The  average  date  of  the  last  killing  frost  in  spring  is  April  20, 
and  of  the  first  in  fall  October  10,  giving  a  growing  season  of  ap- 
proximately 172  days. 

Physiography  and  Geology. 

The  entire  area  of  Marshall  County  is  covered  to  a  great  depth 
by  the  deposit  of  drift  of  the  Glacial  period.  No  outcrops  of  strati- 
fied rock  are  seen,  nor  have  they  been  reached  by  any  of  the 
many  borings.  The  character  of  the  surface  material  varies  with 
the  topography. 

Generally  speaking,  a  line  running  north  and  south  through 
the  center  of  the  county  separates  the  sandy  soils  from  the  clay 
soils.  What  are  known  as  the  **clay  soils''  have  been  mapped  as 
the  Marshall  loam,  which  is  found  principally  east  of  this  line. 
The  sandy  soils  include  the  Marshall  sandy  loam,  Miami  sand,  and 
Marshall  sand,  and  occur  west  of  the  dividing  line.  The  topogra- 
phy of  the  western  part  of  the  county  is  quite  rolling,  with  in- 
tervening depressions  or  slight  valleys.  Going  westward  from 
central  points  in  the  county  the  country  assumes  a  more  rolling 
topography,  the  bowlder  clay  being  found  at  greater  depths,  while 
the  amount  of  sand  increases  until  finally  the  ''sand  barrens''  are 
reached.  These  barrens,  which  have  been  mapped  as  the  Miami 
sand,  seem  to  be  wind-blown  deposits  and  to  have  some  of  the 
characteristics  of  sand  dunes,  though  in  a  few  places  they  have 
the  appearance  of  old  beach  lines.  Some  of  this  sand  at  the  pres- 
ent time  is  subject  to  wind  action.  This  sandy  region  is  said  to 
be  very  similar  to  that  bordering  Lake  Michigan.  The  topography 
of  the  country  along  the  Yellow  River  and  the  lakes  is  usually 
very  rolling,  very  little  marsh  and  bottom  lands  being  found.  That 
part  of  the  county  lying  east  of  the  line  above  described  is  level 
or  gently  rolling,  though  there  are  small  areas  of  a  more  rolling 
topography. 

There  are  many  basins  or  depressions  in  all  parts  of  the  coun- 
ty that  are  locally  known  as  marsh,  and  have  been  represented 
on  the  map  as  Muck. 

The  beds  of  the  streams  are  usually  in  the  gray  or  the  bluish 
till,  and  are  covered  by  a  stratum  of  washed  gravel,  sand,  and 

19—38700 


290 


ItKPOFlT    OF    STATE    (il!:OLO<iIST. 


bowlders.  Jii  many  parts  of  the  cjunty  bowlders  are  scattered  over 
the  sui'face.  These  are  chiefly  of  granite,  gneiss,  and  other  meta- 
inorphic  rocks.  From  the  borings  made  these  rocks  seem  to  be  more 
abundant  on  the  surface  than  at  lower  deptlis. 

Many  rounded  knolls,  composed  of  lK)th  stratified  and  unst rati- 
fied drift  material,  appear  in  different  part  of  the  county.  These 
are  most  numerous  in  the  Marshall  sandy  loam. 

In  many  of  the  gravel  pits  the  stratification  is  clearly  outlined, 
the  material  being  rounded  gravel,  clay,  and  sand,  w^hich  is  ex- 
tensively used  for  road  construction.  Good  tile  and  brick  clays 
are  plentiful. 

There  are  many  lakes  in  Marshall  County,  which  are  fed  from 
springs  that  may  either  flow  from  the  lake  basins  or  along  the 
shore  line.  The  largest  and  most  important  of  these  are  Lake 
Maxinkuckee  and  Lake  of  the  Woods.  The  lake  bottoms  consist  of 
an  impervious  blue  clay,  and  below  this  is  a  mass  of  sand  and 
gravel  from  which  the  springs  flow.  Marl  is  sometimes  found  in 
the  lake  beds.  There  is  a  large  number  of  flowing  wells  in  the 
county,  these  being  especially  numerous  around  Lake  Maxinkuckee. 
These  have  the  same  source  as  the  springs,  being  fed  from  the 
sand  and  gravel  underlying  the  blue  or  gray  clay. 

The  county  is  drained  principally  by  the  Yellow  River,  which 
flows  across  it  in  a  general  southwesterly  course,  though  it  flows 
directly  west  for  a  distance  of  about  7  miles  just  before  it  leaves 
the  county.  Yellow  Bank  and  Pine  creeks  drain  the  northwestern 
corner,  while  the  Tippecanoe  River  drains  the  southeastern  corner. 

SOILS. 

The  soils  of  Marshall  County  have  been  classified  into  nine 
types,  including  Muck  and  Meadow.  They  range  in  texture  from 
sand  to  clay  loam,  and  thus  offer  opportunity  for  the  production 
of  a  diversity  of  crops. 

The  following  table  shows  the  extent  of  each  type,  and  the  map 
accompanying  this  report  gives  the  distribution: 


AREAS  OF  DIFFERENT  SOILS. 


Soil, 

Acres. 

Per  cent . 

1 

1                     Sott. 

Acres. 

Per  cent. 

Marshall  loam    

121,216 
77.184 
27.840 
24.768 
20.672 

42  7 

27  3 

Meadow 

Miami  clav  loam 

6,784 
3.392 
1.536 
1.216 

2.5 

Marnhall  sandy  loam 

Miami  nand 

.8 

g.8 

Miami  hliu>k  rlav  InAm 

.5 

Muck 

MarHhall  sand 

8 . 7       Miami  (EravcUy  sandy  loam 

7    ;1 

.3 

/  .4 

Total 

284.608 
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Marshall  Loam. 

The  Marshall  loam,  to  a  depth  of  14  inches,  consists  oL*  a  brown 
loam  containing  much  sand,  underlain  to  a  depth  of  18  inches  by 
a  yellowish-brown  loam,  which  is  slightly  more  tenacious  than  the 
surface  soil.  The  subsoil,  from  18  inches  to  ^  feet,  is  a  yellow, 
sticky  sandy  loam,  often  containing  some  grav(»l. 

A  few  bowlders,  sometimes  measuring  3  or  4  feet  in  diameter, 
and  some  smaller  stones  are  occasionally  scattered  over  the  surface, 
but  the  greater  part  of  these  have  been  removed.  Large  piles  are 
often  seen  in  the  fields,  and  they  are  sometimes  used  in  construct- 
ing fences. 

The  soil  is  often  heavy  enough  to  form  clods,  but  these  are 
easily  broken  by  the  harrow  and  roller.  When  put  in  a  good  state 
of  tilth  the  soil  becomes  a  very  mellow  loam. 

There  are  some  small  areas  where  the  soil  is  heavier  in  texture 
and  darker  in  color  than  the  typical  phase,  and  often  extends  to 
a  depth  of  18  or  20  inches.  The  subsoil  in  such  places  is  a  yellow- 
ish-drab sandy  clay.  A  small  portion  of  this  phase  had  to  be  arti- 
ficially drained  before  cultivation  was  a  success. 

The  Marshall  loam  occupies  the  largest  and  most  uniform  areas 
of  any  soil  type  in  the  county,  though  frequently  small  areas  of 
the  other  types  are  found  scattered  thrcmgh  it.  It  occupies  the 
greater  part  of  the  eastern  half  of  the  county,  while  west  of  the 
central  dividing  line  it  occurs  in  comparatively  small  areas,  except 
in  the  extreme  northwestern  corner,  where  a  spur  of  the  main  body 
of  the  type  extends  beyond  the  line. 

The  Marshall  loam  is  generally  level  or  undulating  in  topo- 
graphy, though  it  is  found  to  a  slight  extent  upon  rounded  knolls 
and  narrow  ridges,  in  which  position  the  soil  is  often  quite  gravelly, 
and  stones  are  scattered  here  and  there  over  the  surface,  while 
the  subsoil  is  a  mass  of  gravel,  sand,  and  clay,  which  is  often  used 
for  road  material.  This  phase  is  not  so  productive,  nor  is  the  soil 
so  deep  as  that  found  occupying  a  more  level  topography.  The 
average  depth  of  the  soil  would  probably  not  exceed  8  inches. 
These  knolls  and  ridges  are  found  chiefly  in  the  small  areas  of 
the  type  occurring  in  the  southwestern  part  of  the  county. 

In  many  places  along  the  boundary  line  between  the  Marshall 
loam  and  the  Marshall  sandy  loam  the  former  has  a  tendency  to 
become  more  rolling. 

The  level  areas  frequently  contain  a  small  amount  of  gravel, 
but  in  no  case  in  sufficient  quantities  to  cause  any  serious  trouble 


292 


REPORT  OF  STATE  GEOLOGIST. 


in  cultivation.  This  was  most  noticeable  in  German  township. 
Along  the  northern  boundary  of  this  township,  which  forms  part 
of  the  county  line,  the  soil  had  the  lighest  color  of  any  of  the  types 
encountered  in  the  area,  and  had  the  survey  extended  farther  north 
it  might  have  developed  into  some  other  type. 

The  Marshall  loam  was  originally  covered  with  a  heavy  growth 
of  black  walnut,  and  is  still  locally  known  as  the  ''black  walnut 
land.*'  Occasionally  a  small  patch  is  seen  with  its  original  tim- 
ber, which  has  been  kept  as  a  small  forest  reserve. 

All  of  this  type  at  the  present  time  has  adequate  drainage, 
though  tile  drainage  and  other  artificial  aids  were  necessary  be- 
fore some  of  it  could  be  cultivated.  The  small  forest  reserves  or 
woodlots  are  about  the  only  spots  not  at  present  under  cultivation. 

The  Marshall  loam  is  generally  recognized  as  the  best  soil  in 
the  county  for  general  farming,  being  well  adapted  to  nearly  all 
crops  grown  in  the  area,  and  producing  larger  yields  than  any 
other  soil  type.  It  is  especially  adapted  to  corn,  wheat,  clover,  and 
timothy.  Corn  yields  from  35  to  70  bushels  per  acre,  clover  and 
timothy  from  1  to  2  tons,  and  wheat  from  15  to  18  bushels. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
typical  samples  of  the  fine  earth  of  the  Marshall  loam : 

MECHANICAL  ANALYSES  OF  MARSHALL  LOAM. 


No. 


11970 
11972 
11971 
11973 


Locality. 


8E.40of  NE.^sec. 

7,T.33N..  R.4E. 
SE  K  see.  19.  T.  33 
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Subsoil  of  11970 


SubsoU  of  11972. 
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12  inches. 
Brown  light  loam,  0  to 

14  inches. 
Yellow  sticky  sandy 

loam,  12  to  36  inches. 
Yellow  sticky  sandy 

loam,  14  to  36  inches. 


S 

c 

2 

>  a 
as  £ 

&"". 


1.1 

1.4 
1.9 
2.2 


o 

o 


I  ^ 

's 
s 


o 


6   r 


5.4 
12.5 

5.2 
12.5 


o 


9.8 
14.9 

8.4 
15.2 


•CO 


27.6 
26.2 
31.1 
27.4 


0  a> 


> 


11.0 
4.1 

11.3 
4.5 


H 
S 

i 

CD 


28.8 
21.6 
25.2 
19.3 


S 
S 

o 

>»« 

o 


16.2 
19.2 
16.5 
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Marshall  Sandy  Loam. 


The  soil  of  the  Marshall  sandy  loam  to  a  depth  of  10  inches  is 
a  dark  or  light-brown  sandy  loam,  underlain  by  a  yellow  sand 
to  a  depth  of  20  inches.  Immediately  below  this  is  found  a  yellow 
sandy  clay,  or  in  some  cases  gravelly  clay. 

This  type  has  usually  a  rolling  topography  and  generally  oc- 
curs as  irregular  ridges  composed  of  rounded  knolls.     The  soil  in 
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the  intervening  depressions  is  a  heavy,  black  sandy  loam,  often  18 
inches  deep,  while  the  subsoil  is  darker  in  color  than  that  found 
on  the  higher  elevations  and  contains  less  gravel.  Occasionally 
the  subsoil,  from  18  to  36  inches,  is  a  heavy,  bluish-gray  sandy 
loam.  On  the  rounded  knolls  the  soil  is  often  quite  gravelly,  and 
there  are  many  spots  of  only  a  few  acres  which  would  have  been 
classed  as  a  gravelly  loam  had  they  been  large  enough  to  represent 
on  the  map.  The  subsoil  in  these  cases  often  contains  such  a  high 
percentage  of  gravel  that  it  is  very  difficult  to  make  a  boring  3  feet 
deep,  and  in  other  places  it  is  almost  pure  sand  and  gravel.  A  few 
comparatively  level  areas  are  seen  near  the  streams,  where  both  the 
soil  and  subsoil  become  quite  gravelly.  Bowlders,  chiefly  of 
granite,  are  found  scattered  on  the  knolls  and  ridges,  and  to  some 
extent  over  all  the  type,  but  they  are  much  more  plentiful  on  the 
knolls.  Many  small  spots  of  the  Miami  sand  are  also  found,  usually 
occupying  the  tops  of  the  ridges,  similar  to  the  position  of  the 
gravelly  phase  just  described.  These  spots  of  sand  and  gravel  are 
clearly  defined  during  the  growing  season,  as  the  crops  upon  them 
frequently  suffer  from  lack  of  moisture.  The  most  typical  Mar- 
shall sandy  loam  is  found  on  the  sides  or  slopes  of  the  ridges, 
where  the  topography  is  only  gently  rolling. 

The  depth  of  the  clayey  subsoil  varies  somewhat,  being  often 
25  inches,  which  of  course  accounts  for  some  variation  in  crop 
yields. 

Probably  three-fourths  of  the  Marshall  sandy  loam  is  found 
west  of  the  line  heretofore  described.  The  largest  area  of  the  type 
extends  north  and  south  through  the  town  of  Plymouth,  and 
touches  the  western  boundary  of  the  county  in  only  one  place.  In 
the  eastern  half  of  the  county  the  greater  part  of  the  type  lies 
along  the  Yellow  River  and  in  the  southeastern  corner  of  the 
county. 

The  Marshall  sandy  loam,  while  occurring  in  broad  and  some- 
what uniform  areas,  is  frequently  spotted  with  the  other  soil  types. 
It  aJso  occurs  in  small  areas  in  the  Marshall  loam,  which  are  easily 
detected  by  their  slight  elevation  above  the  adjacent  soil. 

This  type  occupies  about  one-fourth  of  the  area  surveyed  and 
is  next  in  importance  to  the  Marshall  loam.  It  is  especially  adapted 
to  the  growing  of  cucumbers  for  pickles,  and  to  beans,  peas, 
Irish  potatoes,  and  small  fruits.  The  average  yield  of  cucumbers 
is  about  100  bushels,  though  200  bushels  per  acre  have  been  pro- 
duced.    Corn  yields  from  25  to  55  bushels,  wheat  from  12  to  18 
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bushels,  and  potatoes  from  80  to  170  bushels  per  aere.    (-lover  and 
timothy  also  give  fair  yields,  especially  the  former. 

The  following  table  shows  the  results  of  mechanical  analyses 
of  the  fine  earth  of  both  soil  and  subsoil  of  this  tyre: 

MKCH.ANICAL  AXALVSKS  OF  MARSHALL  SANDY  LOAM. 
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Miami  Hlack  Clay  Loam. 

The  soil  of  the  Miami  black  clay  loam,  to  a  depth  of  8  inches, 
is  a  black  clay  loam  having  the  characteristics  of  a  clay  when  wet. 
It  is  apt  to  break  up  into  large  clods,  but  unless  handled  when 
too  wet  or  too  dry  can  be  i)ut  into  a  good  state  of  tilth,  becoming 
quite  loamy.  The  subsoil,  from  8  to  86  inches,  is  a  stiff,  mottled 
vellow  and  blue,  or  blue  clay.  Occasionally  a  considerable  amount 
of  sand  i§  found  in  both  soil  and  subsoil,  and  a  few  small  gravel 
are  sometimes  seen  scattered  over  the  surface. 

The  greater  j)art  of  the  type  is  under  cultivation,  though  most 
of  it  had  to  be  artificially  drained  to  a  certain  extent  before  it 
could  be  farmed,  and  there  still  remains  a  small  portion  too  wet  to 
give  good  crop  yields.  The  soil  is  heavy  in  texture,  and  is  one 
of  the  last  to  warm  up  in  the  spring,  yet  when  well  drained  it  is 
probably  the  best  corn-producing  soil  in  the  county. 

The  Miami  black  clay  loam  is  (piite  limited  in  extent  in  Mar- 
shall County.  Jt  is  found  only  in  Bourbon  and  German  townships, 
most  of  it  in  the  former,  and  is  distinctly  level  in  topography. 
Though  especially  adapted  to  corn,  it  is  used  to  some  extent  for 
hay  and  pasture.  In  good  seasons  corn  yields  from  40  to  75  bushels, 
and  hay  from  1  to  2  tons,  per  acre. 

The  following  table  shows  the  results  of  mechanical  analyses 
of  typical  samples  of  this  soil : 
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MECHANICAL  ANALYSES  OF  MIAMI  BLACK  CLAY  LOAM. 
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Miami  Clay  Loam. 

The  soil  of  the  Miami  clay  loam,  to  a  depth  of  10  inches,  is 
a  yellowish-white  loam  containing  between  30  and  40  per  cent,  of 
sand  and  the  same  quantity  of  silt,  underlain  to  a  depth  of  16 
inches  by  a  yellowish  loam  containing  a  lower  proportion  of  sand,' 
beneath  which  is  a  yellow  silty,  sandy,  or  gravelly  clay.  The  ma- 
terial from  10  to  16  inches  is  usually  somewhat  more  tenacious  than 
the  surface  soil.  When  dry  the  soil  is  almost  white  in  color,  but 
when  damp  it  becomes  a  dark  gray. 

Most  of  this  type  has  more  or  less  gravel  scattered  over  the  sur- 
face and  through  bpth  soil  and  subsoil,  and  in  some  places  it  par- 
takes of  the  nature  of  a  gravelly  loam. 

The  type  occupies  narrow  ridges,  usually  near  lakes  or  around 
Muck  areas,  and  is  rather  rolling  in  topography,  though  occasion- 
ally a  comparatively  level  area  is  found.  Near  the  lakes  both  soil 
and  subsoil  are  more  silty  in  character,  and  as  a  rule  there  are 
fewer  stones  than  is  the  case  farther  away. 

The  Miami  clay  loam  occurs  in  small  areas  in  the  western  part 
of  the  county,  only  one  area  being  found  in  the  eastern  half,  near 
the  southern  boundary.  Erosion  has  been  greater  on  this  soil  than 
on  any  other  within  the  area. 

The  type  at  present  is  of  low  agricultural  value,  but  on  account 
of  its  physical  properties  it  should  produce  fair  crop  yields.  Some 
of  the  more  level  areas,  when  carefully  cultivated,  produce  from 
25  to  40  bushels  of  corn  per  acre,  from  14  to  18  bushels  of  wheat, 
and  good  yields  of  hay.  The  more  hilly  portions  should  produce 
good  bluegrass  for  pasture  and  would  very  likely  prove  excellent 
for  fruit. 
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The  following  table  shows  the  results  of  mechanical  analyses  of 
the  fine  earth  of  typical  samples  of  the  Miami  clay  loam : 

MECHANICAL  ANALYSES  OF  MIAMI  CLAY  LOAM. 
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Miami  Sand. 

The  Miami  sand,  to  a  de])th  of  9  inches,  is  a  slightly  loamy  gray- 
ish or  yellowish  sand  of  medium  texture.  The  subsoil,  from  9  to 
36  inches,  is  a  yellow  or  orange-colored  sand  of  about  the  same 
texture  as  the  soil.  Practically  the  only  difference  between  soil 
and  subsoil  lies  in  the  organic  matter,  which  gives  the  former  a 
darker  color  and  more  loamy  texture,  but  there  are  places  on  the 
tops  of  some  of  the  hills  where  even  this  difference  does  not  exist. 
In  the  depressions  the  soil  is  more  loamy,  much  darker,  and  ex- 
tends to  a  greater  depth,  hence  is  more  productive,  than  that  on 
the  hills. 

Practically  all  of  this  type  is  found  in  the  western  half  of  the 
county,  and  most  of  it  along  the  central  western  border  and  along 
the  Yellow  River  and  Lake  Maxinkuckee.  The  few  small  spots 
found  in  the  eastern  half  do  not  cover  more  than  IJ  square  miles. 

The  Miami  sand  is  very  rolling  in  topography,  and  much  of  it 
resembles  sand  dunes  in  form  and  appearance.  In  all  probability 
a  large  portion  was  formerly  old  sand  dunes  on  which  plants 
have  obtained  a  foothold  and  checked  the  action  of  the  wind.  Some 
of  it  is  even  now  shifted  about  by  the  winds. 

Probably  one-third  of  the  Miami  sand  is  not  under  cultivation, 
and  some  that  was  once  cultivated  has  apparently  been  abandoned 
and  left  to  grow  up  in  weeds.  It  is  the  most  unproductive  soil  in 
the  county,  but  the  smaller  areas  scattered  through  the  more  pro- 
ductive types  do  fairly  well,  as  they  have  received  more  attention 
than  the  farmers  were  able  to  give  to  the  broader  areas.    Heavy 


SOOi  SURVEY  OP   MARSHALL  COUNTY. 


297 


applications  of  barnyard  manure  and  a  careful  rotation  of  crops 
are  absolutely  necessary  to  secure  even  fair  yields  from  this  soil. 

More  of  this  type  is  covered  with  timber,  in  proportion  to  the 
total  area,  than  of  any  other  soil  type  in  the  county.  The  trees 
are  chiefly  scrub  oaks,  with  a  few  other  trees  of  fair  size  scattered 
here  and  there.  The  type  is  locally  known  as  the  **sand  barrens,'' 
and  in  its  extreme  phases  little  agriculture  is  attempted. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
the  Miami  sand: 

MECHANICAL  ANALYSES  OF  MIAMI  SAND. 
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Miami  Gravelly  Sandy  Loam. 

There  is  a  great  variation  in  the  material  that  forms  the  Mi- 
ami gravelly  sandy  loam,  though  the  soil  to  a  depth  of  8  inches  is 
generally  a  light  or  dark  brown  sandy  loam,  containing  a  high  per- 
centage of  gravel  and  frequently  small  stones.  The  subsoil  is  a 
gravelly  or  sandy  clay  with  numerous  small  stones  scattered 
through  it. 

The  type  is  found  bordering  lakes  or  old  lake  basins  as  a  chain 
of  rounded  knolls  or  hills,  which  are  generally  composed  of  strati- 
fied and  unstratified  sands,  clays,  and  gravel.  One  of  these  knolls 
may  consist  almost  entirely  of  sand  and  gravel,  while  another  near 
by  may  be  composed  of  loam  or  clay;  but  the  brown  sandy  loam 
described  above  predominates,  and  along  the  slopes  and  slight  de- 
pressions it  is  comparatively  uniform. 

The  Miami  gravelly  sandy  loam  covers  only  a  small  portion  of 
the  county,  the  largest  area  being  on  the  eastern  side  of  Lake  Max- 
inkuckee.  Its  surface  is  very  rolling  and  often  badly  washed. 
A  considerable  portion  is  not  cultivated,  and  on  the  remainder  the 
crop  yields  are  only  fair. 
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The  following  table  gives  the  mechanical  analyses  of  the  fine 
earth  of  this  soil : 


MECHANICAL  ANALYSES  OF  MIAMI  GRAVELLY  SANDY  LOAM. 
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Marshall  Sand. 

The  first  10  inches  of  the  Marshall  sand  varies  from  a  gray  to 
an  almost  black  loamy  sand  underlain,  usually  to  a  depth  of  3  feet 
or  moie,  by  an  orange-colored  sand  or,  in  i)laees,  a  sand  of  lighter 
color. 

Gravel  often  occurs  in  both  soil  and  subsoil,  and  was  found  in 
greater  (|uantities  in  the  areas  in  the  southeastern  and  northwestern 
corners  than  in  other  parts  of  the  county.  In  the  former  instance, 
where  the  type  borders  the  Tippecanoe  River,  the  presence  of 
gravel  has  probably  been  influenced  to  a  certain  extent  by  the 
river,  though  at  the  present  time  the  soil  is  elevated  above  all  dang- 
er of  overflow. 

Th'.'  Marshall  sand  occurs  in  Ave  comparatively  large  areas  and 
a  few  smaller  ones.  In  extent  it  is  about  et|ually  divided  between 
the  eastern  and  western  sides  of  the  eountv,  and  does  not  occur 
through  the  central  portion  at  all.  Some  spots  of  the  Miami  sand, 
too  small  to  represent  on  the  map,  are  found  in  areas  of  this  type, 
usually  as  small  knolls  or  sand  mounds  elevated  a  few  feet  above 
the  surrounding  soil.  A  few  areas  are  seen  in  this  type  of  soil  that 
are  lower  and  flatter  than  the  general  type,  and  here  the  soil  is 
deeper,  darker,  and  usually  more  loamy  and  more  productive  than 
the  more  elevated  portions.  The  subsoil  in  these  cases  rests  on 
almost  white  sand.  Fre(|uently  at  a  depth  of  8  or  10  feet  a  blue 
clay  is  encountered.  As  the  topography  becomes  more  rolling  the 
soil  assumes  a  lighter  color  and  is  of  lower  agricultural  value.  The 
most  productive  portion  of  the  type  is  that  found  in  the  north- 
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western  corner  of  the  county,  but  this  is  more  likely  due  to  better 
cultivation,  to  more  liberal  applications  of  manure,  and  to  a  more 
careful  rotation  of  crops  than  to  any  natural  difference  m  the  soil 
itself. 

In  the  western  part  of  the  county  the  type  is  found  associated 
with  the  Miami  sand,  and  the  line  between  the  two  is  at  times 
rather  indefinite.  There  is  not  a  great  deal  of  difference  between 
the  Miami  sand  and  the  Marshall  sand  so  far  as  texture  is  con- 
cerned, but  the  latter  occupies  a  more  level  topography,  and  there 
is  more  organic  matter  in  the  soil,  making  it  darker  and  more 
loamy.  The  crop  yields  are  from  10  to  25  per  cent,  higher.  The 
Marshall  sand  is  always  lower  lying  than  the  Miami  sand,  and 
does  not  have  such  excessive  drainage  as  the  latter;  consequently 
there  is  less  leaching,  and  the  organic  matter  is  retained  longer. 
It  is  nearly  always  possible  to  find  water  at  from  6  to  12  feet  be- 
low^ the  surface. 

The  greater  part  of  the  Marshall  sand  is  under  cultivation.  It 
is  best  adapted  to  cucumbers  for  pickles,  beans,  and  Irish  pota- 
toes, though  corn,  timothy,  and  wheat  are  extensively  grown,  but 
with  only  fair  yields.  Corn  yields  from  25  to  85  bushels  per  acre, 
Irish  potatoes  from  80  to  150  bushels,  and  other  crops  in  propor- 
tion. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
typical  samples  of  the  Marshall  sand: 


MECHANICAL  ANALYSKS  OF  MARSHALL  SAND. 
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Muck. 

The  Muck  in  this  area  usually  represents  deposits  of  partly 
decayed  organic  matter,  sometimes  mixed  with  particles  of  earth. 
The  Muck  areas  occupy  low,  wet  places,  and  are  locally  spoken  of 
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as  ** marshes/'  As  a  rule  the  Muck  is  more  than  3  feet  deep,  and 
there  is  little  change  to  that  depth.  Sometimes,  however,  the  sur- 
face soil  has  reached  a  higher  state  of  oxidation  and  is  a  deep  black 
in  color,  with  few,  if  any,  fibers  distinguishable,  which  material 
gradually  changes  to  a  reddish-brown  mass,  in  which  the  fibers  and 
sometimes  the  forms  of  leaves  can  be  made  out.  In  other  cases 
there  is  no  change  to  a  depth  of  3  feet.  Sometimes  the  surface 
is  red,  especially  before  cultivation,  but  becomes  black  after  being 
plowed  and  exposed  to  the  air  for  some  time.  A  few  spots  are 
seen  in  which  the  mass  is  very  compact  or  peaty.  Around  the 
edges  and  in  other  shallow  places  a  whitish  sand  or  sandy  clay  is 
found  underlying  the  Muck,  but  most  of  that  mapped  in  this  coun- 
ty is  more  than  3  feet  deep,  though  the  sand  or  clay  may  be  found 
at  greater  depths. 

This  type  is  found  in  spots  from  a  few  acres  up  to  2  or  3 
square  miles  in  extent.  It  is  also  seen  in  narrow  strips  along 
streams  or  at  the  head  of  streams,  and  is  always  lower  than  the 
adjacent  soil  types,  and  comparatively  level.  These  small  areas 
of  Muck  occur  in  various  parts  of  the  county,  but  the  greater  por- 
tion of  the  type  is  seen  in  the  eastern  half. 

Owing  to  the  position  of  some  of  the  Muck  areas,  it  is  sup- 
posed that  they  are  old  lake  beds,  which  have  gradually  become 
filled  with  decaying  organic  matter.  A  few  instances  are  seen 
where  Muck  entirely  surrounds  a  lake,  which  is  much  smaller  now 
than  it  was  at  one  time.  Sometimes  where  the  ground  is  springy 
and  wet  on  the  slopes  the  Muck  extends  a  short  distance  up  the 
slopes;  otherwise  it  is  very  level.  It  is  naturally  covered  with 
swamp  grass,  goldenrod,  huckleberry  bushes,  and  cottonwoods,  with 
occasional  larger  trees.  Before  cultivation  small  mounds  1  foot 
in  height  are  often  seen  thickly  scattered  over  the  surface. 

In  its  natural  condition  water  is  always  near  the  surface,  and 
artificial  drainage  is  necessary  before  cultivated  crops  can  be 
grown,  except  in  some  instances  around  the  edges.  Draindge  has 
been  accomplished  to  some  extent  by  constructing  large,  open 
ditches  into  which  tile  drains  empty,  and  much  work  is  being  done 
at  the  present  time  along  this  line.  About  75  per  cent,  of  the  type 
is  yet  undrained. 

Until  drained  the  Muck  can  be  used  only  for  pasture  and  for 
hay,  but  when  drained  it  is  an  almost  ideal  soil  for  onions  and  cel- 
ery, and  good  crops  of  corn  can  also  be  secured.  Some  onions  are 
grown  at  the  present  time.    Com  is  the  most  common  crop  on  the 
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drained  area,  the  yields  ranging  from  40  to  75  bushels  per  acre. 
Marsh  and  timothy  hay  are  the  chief  crops  on  the  undrained  areas, 
yielding  from  1  to  3  tons  per  acre,  generally  of  a  poor  quality. 
The  greater  part  of  the  type  is  used  chiefly  for  pasture. 

Meadow. 

The  term  Meadow  represents  poorly  drained  areas  along  streams 
and  in  depressions,  which  are  not  usually  cultivated.  The  soil  may 
consist  of  a  heterogenous  mass  of  material,  though  it  is  usually  a 
heavy  black  sandy  loam,  rich  in  organic  matter.  The  subsoil 
varies  from  a  tenacious  blue  clay  to  a  white  sand. 

The  material  composing  the  lype  is  much  more  variable  along 
streams  than  in  depressions,  this  being  due  to  stream  action.-  Thr: 
soil  bordering  the  streams  is  often  almost  pure  sand  and  gravel, 
but  in  other  places  the  first  few  inches  is  muck.  When  found  in 
depressions,  the  soil  is  rather  uniform  and  usually  has  the  char- 
acteristics of  the  sandy  loam  described  above. 

Most  of  the  cultivated  areas  of  Meadow  are  found  in  these 
depressions,  which  have  been  wholly  or  partially  drained.  Corn 
is  the  principal  crop,  but  these  areas  are  rarely  cultivated,  except 
around  the  edges.    The  type  is  used  mostly  for  grazing  or  hay. 

Agricultural  Conditions. 

The  farmers  of  Marshall  County  are  in  a  fairly  prosperous 
condition.  In  the  eastern  half  of  the  county,  which  is  largely  oc- 
cupied by  the  Marshall  loam,  nearly  every  acre  of  which  can  be 
cultivated,  the  farmers  as  a  rule  are  more  prosperous  than  those 
living  on  the  sandy  soils  in  the  extreme  western  portion.  The 
houses,  though  often  small,  are  nearly  always  painted,  and  the 
barns  are  of  suflScient  size  to  shelter  all  the  live  stock  and  mach- 
inery. Many  silos  are  also  seen.  As  a  rule,  the  houses  are  smaller 
and  not  quite  so  good  on  the  more  sandy  soils,  and  a  good  dwelling 
with  no  barn  is  frequently  seen. 

The  value  of  farm  land  ranges  from  $20  to  $100  an  acre.  The 
Marshall  loam  is  generally  held  at  from  $65  to  $100,  the  Marshall 
sandy  loam  at  from  $65  to  $75,  the  Marshall  sand  at  from  $30  to 
$40  when  in  cultivation,  and  other  lands  at  from  $20  to  $60  an 
acre.  Muck  undrained  sells  at  from  $20  to  $30,  and  when  drained 
at  from  $40  to  $70  an  acre. 

About  75  per  cent,  of  the  land  in  this  county  is  under  cultiva- 
tion or  in  condition  to  be  cultivated.     The  remainder  consists  of 
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sand,  marshes,  timber  land,  and  lough  broken  land,  and,  aside  from 
the  marshes,  the  ^eater  part  of  this  land  lies  in  the  western  half 
of  the  county.  Much  of  this  uncultivated  land  can  be  used  for  pas- 
ture, so  that  there  is  comparatively  little  land  in  the  county  from 
which  some  returns  can  not  be  secured. 

About  il>-,000,000  in  mortgages  is  held  against  the  farms  of 
Marshall  County,  which  is  between  15  and  25  per  cent,  of  their 
value.  Whih*  these  farm  mortgages  apply  generally  throughout 
the  county  and  are  not  confined  to  any  one  soil  type,  yet  they  are 
fewer  in  proportion  to  the  total  number  in  the  northern  and  north- 
eastern parts  of  the  county  than  in  other  st*ctions.  A  great  many 
German  farmers  live  in  those  parts  of  the  area,  and,  being  of  in- 
dustrious and  prudent  habits,  they  have  maintained  a  better  finan- 
cial standing. 

About  60  per  cent,  of  the  farms  are  operated  by  the  owners. 
The  remainder  are  cultivated  by  tenants,  who  pay  a  rental  of  from 
two-fifths  to  one-half  of  the  crop  made,  or,  very  rarely,  a  cash  rent, 
which  ranges  from  $8  to  $4.50  an  acre.  The  proportion  of  grain 
paid  varies  in  different  sections.  For  corn  lands  one-half  of  the 
crop  is  more  often  paid,  while  for  wheat  and  rye  either  two-fifths 
or  one-half  is  paid,  according  to  the  amount  of  seed  furnished  and 
the  proportion  of  the  thrashing  bill  paid  by  the  owner  and  tenant, 
respectively. 

About  90  acres  is  the  average  size  of  farms  in  this  county. 
Where  onions  and  {)otatoes  are  grown  the  farms  are  below  tho 
average  in  size,  but  where  much  live  stock  is  kept  they  are  usually 
larger.  There  are  several  farms  of  640  or  more  acres,  but  as  a 
rule  these  large  holdings  are  divided  up  and  rented  in  smaller 
tracts. 

The  smaller  farms  are  generally  operated  by  the  ow^ner  or  ten- 
ant and  his  family,  assisted  to  some  extent  bv  labor  hired  bv  the 
day  or  week  during  harvest  and  other  pressing  seasons.  The 
wealthier  farmers  usually  hire  by  the  month,  paying  from  $20  to 
$25  and  board,  and  employing  the  men  from  the  1st  of  March  to 
the  1st  of  November.  The  harvest  season  is  from  June  15  to  August 
15,  during  which  time  there  is  a  great  demand  for  laborers,  and  ef- 
ficient men  receive  from  $1.75  to  $2  a  day.  At  other  times  day  la- 
borers receive  $1.25  a  day  and  dinner.  During  the  corn-husking 
season  labor  is  much  in  demand,  and  at  times  farmers  find  diffi- 
culty in  getting  the  crop  out  as  fast  as  they  desire.  The  labor  is 
exclusively  white  and  is  usually  efficient,  but  the  supply  is  often 
inadequate. 
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Corn  and  wheat  are  the  principal  products  of  Marshall  County. 
From  15  to  25  per  cent  of  the  cultivated  lands  is  planted  to  each 
of  these  grains.  The  average  yield  of  corn  in  the  county  is  35 
bushels  per  acre  and  of  wheat  10  bushels.  Winter  wheat  only  is 
grown.  Owing  to  severe  damage  to  wheat  by  freezing  and  by  the 
Hessian  fly,  there  has  been  a  tendency  in  recent  years  to  reduce 
the  acreage  somewhat  and  to  give  more  attention  to  the  growing 
of  rye,  but  as  yet  rye  is  an  unimportant  crop.  The  corn  is  planted 
in  checked  rows  and  cultivated  with  two-horse  machinery.  A  great 
part  of  it  is  cut  for  fodder,  both  by  hand  and  by  corn  binders 
and  binders  and  shockers.  The  fodder  is  sometimes  shredded, 
and  thus  prepared  it  may  be  substituted  for  hay.  A  part 
of  the  crop  is  put  into  the  silo  and  utilized  in  that  way.  Wheat  is 
generally  sown  in  drills,  and  is  thrashed  either  in  the  field  or  at 
the  barn.  Clover  is  an  important  crop,  about  15,000  acres  being 
cut  every  year.  It  is  generally  sow^n  with  wheat  or  oats,  and  pro- 
duces two  crops,  one  of  hay  and  one  of  seed,  a  considerable  pro- 
portion of  the  seed  being  shipped  out  of  the  county.  Timothy  is 
grown  on  all  soils  except  the  sand,  and  will  thrive  in  low,  damp 
places  where  clover  or  corn  does  not  do  well.  Both  clover  and  tim- 
othy hay  are  baled  and  shipped  to  eastern  markets.  Oats  are 
grown  largely  for  home  use,  but  some  are  shipped. 

Among  the  minor  crops  cucumbers  are  probably  the  most  im- 
portant. They  are  grown  chiefly  on  the  more  sandy  sails  and  are 
sold  at  the  salting  stations,  of  which  there  are  seven  wuthin  the 
area.  The  managers  of  these  stations  contract  with  the  farmers, 
giving  them  60  cents  a  bushel  and  providing  the  seed.  Cucumbers 
are  rarely  grown  in  large  fields,  the  patches  ranging  from  2  to  5 
acres.  Onions  are  grown  chiefly  on  the  muck  and  potatoes  on  the 
more  sandy  soils.  On  nearly  every  farm  there  is  an  orchard,  w^hich 
supplies  the  needs  of  the  owner.  A  great  many  ap[)les  are  made 
into  cider,  to  be  sold  later  as  vinegar. 

Except  on  the  most  sandy  land  every  farmer  keeps  one  or 
more  milch  cow^s.  A  great  many  sell  milk  to  the  creameries,  of 
which  there  are  several  within  the  area.  According  to  the  census 
of  1900  the  value  of  dairy  products  in  Marshall  County  was  $163, 
028.  A  great  many  beef  cattle,  hogs,  and  sheep  are  kept  also,  this 
being  more  particularly  true  in  the  eastern  half  of  the  county. 
The  Shorthorns,  Angus,  and  Herefords  are  the  chief  breeds  of 
cattle,  and  the  Chester  Whites,  Poland  Chinas,  and  Berkshires  are 
the  breeds  of  hogs  most  in  favor.  Almost  the  entire  grain  crop  pro- 
duced in  some  sections  of  the  Marshall  loam  is  consumed  upon  the 
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farm.  The  raising  of  live  stock  is  to  be  commended,  for  the  more 
manure  produced  the  more  productive  the  lands  should  become. 
Increased  interest  is  being  shown  in  the  live-stock  industry. 

The  farmers  of  Marshall  County  have  a  fair  understanding  of 
the  adaptation  of  soils  to  crops.  The  Marshall  loam  is  generally 
recognized  as  the  best  soil  in  the  county  for  general  farming  and 
the  more  sandy  soils  as  best  for  the  special  crops.  The  possibilities 
of  the  Marshall  sandy  loam  and  the  Marshall  sand  for  Irish  pota- 
toes, however,  are  not  fully  appreciated,  especially  in  the  case  of 
the  latter  type  of  soil,  which  produces  fair  yields  of  corn  and  rye, 
but  is  excellently  adapted  to  potatoes,  which,  with  liberal  applica- 
tions of  manure,  give  very  large  yields.  It  is  suggested  that  where 
the  type  lies  near  Muck  areas  a  dressing  of  the  Muck  would  prove 
very  beneficial. 

Marshall  County  is  well  supplied  with  railroad  facilities.  The 
Baltimore  and  Ohio  crosses  the  northern  part  of  the  county  in  an 
east  and  west  direction;  the  Pittsburg,  Fort  Wayne  and  Chicago 
the  central  part ;  the  New  York,  Chicago  and  St.  Louis  the  southern 
part;  the  Lake  Erie  and  Western  the  western  half  in  a  north- 
west and  southeast  direction,  and  the  Logansport  division  of  the 
Terre  Haute  and  Indianapolis  passes  through  the  southwestern, 
central,  and  northern  parts  of  the  county.  Few  points  in  the 
area  are  more  than  7  miles  by  wagon  road  from  a  station.  The 
three  east  and  west  lines  are  trunk  lines  from  Chicago  to  the  East, 
so  that  all  produce  can  be  quickly  shipped  either  way  from  any 
point  in  the  county. 

Good  dirt  roads  are  found  on  nearly  every  section  line,  and 
many  of  them  have  been  graveled.  Except  in  the  most  sandy  areas 
there  is  rarely  any  difficulty  in  getting  products  to  market. 

Plymouth,  the  largest  town  in  the  county,  had  a  population  in 
1900  of  3,656.  Other  smaller  towns  are  Bremen,  Bourbon, 
Argos,  and  Culver.  Only  a  comparatively  small  portion  of  the 
produce  can  be  consumed  within  the  county,  so  that  it  is  necessary 
to  seek  larger  markets.  Plymouth  is  only  84  miles  from  Chicago  by 
rail;  but  as  this  large  western  market  is  supplied  with  enormous 
shipments  from  all  over  the  northern  part  of  the  Mississippi  Val- 
ley, the  farmers  of  Marshall  County  find  better  markets  elsewhere. 
Some  of  the  products  are  shipped  to  the  larger  towns  around  the 
State,  while  a  great  deal  of  live  stock,  hay,  etc.,  is  shipped  to  Pit- 
tsburg and  Buffalo.  Nearly  every  railroad  station  in  the  county 
has  an  elevator,  and  the  exceptionally  good  railroad  facilities  en- 
able the  farmers  to  send  their  products  wherever  they  may  desire. 


Soil  Survey  of  Allen  County. 


By  Grove  B.  Jones  and  Cornelius  Van  Duyne. 

U.  S.  Bureau  of  Soils. 


DESCRIPTION  OP  THE  AREA. 

Allen  County  is  located  in  the  northeastern  part  of  Indiana, 
and  is  bounded  on  the  north  by  Dekalb  and  Noble  counties ;  on  the 
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Fio.  1. — Sketch  map  showing  location  of  the  Allen 
County  area,  Indiana. 

east  by  the  State  of  Ohio ;  on  the  south  by  Wells  and  Adams  coun- 
ties;  and  on  the  west  by  Whitley  and  Huntington  counties.    The 
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county  is  included  within  meridians  84°  50'  and  85°  20'  25"  west 
from  Greenwich  and  parallels  40°  50'  30"  and  40°  18'  north  lati- 
ture.  It  is  the  largest  county  in  the  State,  and  embraces  an  area 
of  667  S(iuare  miles,  or  426,880  acres. 

The  surface  features  of  the. county  are  those  characteristic  of 
a  glaciated  region,  varying  from  low,  level,  or  depressed  areas — 
the  sites  of  ancient  lakes — to  rolling  and  hilly,  the  latter  being  the 
usual  surface  features  of  moraines.  The  morainic  belt  extends  in 
a  northeasterly-southwesterly  direction  across  the  county.  It 
passes  through  Fort  Wayne,  where  it  is  intersected  by  the  St. 
Joseph  and  St.  Marys  rivers,  which  at  this  point  unite  to  form  the 
Maumee  River.  From  Fort  Wayne  a  lobe  of  this  moraine  extends 
southeast  to  the  county  line.  The  extreme  northwest  corner  of 
the  county  is  also  crossed  by  another  morainic  strip. 

These  morainic  belts  present  a  varied  topography  and  give  to 
the  county  its  most  rugged  scenery.  Though  their  general  eleva- 
tion is  much  above  the  surrounding  country  and  their  surface 
for  the  most  part  is  rolling  to  hilly,  there  occur  many  small,  level 
to  gently  undulating  areas.  Between  the  morainic  hills  and  ridges 
numerous  swamps,  saucer  like  depressions,  and  small  lakes  form  a 
salient  feature  of  the  landscape  everywhere.  In  the  northern  part 
of  the  county  the  hills  and  kamelike  eminences  occur  particularly 
well  developed,  especially  in  Perry  and  Cedar  Creek  townships. 
The  highest  point  in  the  county  is  located  upon  '* Dutch  Ridge,'' 
in  Perry  Township.  This  ridge  is  a  broken,  gullied  strip  of  coun- 
try, with  an  average  height  of  about  50  feet  above  the  surrounding 
lowlands.  The  sides  of  the  ridge  are  badly  dissected  and  eroded 
by  deeply  cut,  steep-sided,  irregular  valleys,  varying  in  width  from 
one-eighth  to  one-fourth  mile.  Some  of  the  valleys  in  the  morainic 
country  have  the  appearance  of  having  carried  much  larger  vol- 
umes of  water  in  former  times  and  of  having  later  become  par- 
tially filled  with  glacial  debris.  These  valleys  vary  in  width  from 
one-eighth  to  one-fourth  mile. 

Generally  speaking,  the  southern  half  of  the  county  consists  of 
intermorainic  stretches  having  a  gently  undulating  to  fairly  level 
topography.  The  exceptions  are  found  in  the  southwest  corner  and 
along  the  east  side  of  the  St.  Marys  River,  where  the  moraines 
give  rise  to  gently  rolling  to  hilly  country. 

The  Maumee  Lake  Bottom,  which  embraces  over  100  square  miles 
of  country  in  the  eastern  part  of  the  county,  is  the  largest  level 
area.    The  surface  features  are  level  to  gently  undulating,  with  an 
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occasional  knoll  or  ridge.  This  tract  was  known  as  the  Black 
Swamp,  but  has  been  reclaimed  by  artificial  drainage. 

Another  level  semiswampy  area  is  found  extending  southwest 
from  Fort  Wayne  to  the  western  boundary  of  the  county.  This 
formation  represents  an  abandoned  channel  which  at  one  time  con- 
veyed the  waters  of  Lake  Maumee  into  the  Wabash  River.  It  is 
locally  known  as  Little  River  Prairie. 

The  St.  Joseph  and  St.  Marys  rivers  rise  in  Ohio  and  flow 
through  the  eastern  portion  of  Allen  County  to  Fort  Wayne.  The 
St.  Joseph  flows  in  a  general  southwesterly  direction,  the  St.  Marys 
in  a  northwesterly  direction,  until  they  unite  at  Fort  Wayne,  form- 
ing the  Maumee  River.  The  eastern  and  central  parts  of  the 
county  are  therefore  drained  by  these  three  rivers  and  their  tri- 
butaries. 

The  western  part  of  the  county  is  drained  by  Eel  River,  Aboite 
Creek,  Little  Prairie  ('reek,  and  the  tributaries  of  these  streams. 
This  drainage  is  in  a  southwest  direction  to  the  Wabash  River. 
The  county  thus  forms  a  watershed,  part  of  whose  waters  discharge' 
through  the  Maumee,  the  Great  Lakes,  and  the  St.  Lawrence  into 
the  Atlantic,  and  the  rest  through  the  Wabash,  Ohio,  and  Mis- 
sissippi into  the  Gulf  of  Mexico. 

Fort  Wayne,  the  only  city  of  the  county,  has  an  estimated  popu- 
lation of  61,195.  It  is  situated  nearly  in  the  geographical  center  of 
the  county  and  is  sometimes  called  the  ** Summit  City,''  because 
it  is  at  about  this  point  that  the  east  and  west  railway  lines  cross 
the  divide  between  the  waters  which  flow  into  the  Mississippi  and 
those  which  flow  into  Lake  Erie.  Fort  Wayne  is  the  county  seat 
and  is  a  progressive  and  prosperous  city.  It  covers  an  area  of 
9  square  miles  and  has  a  number  of  manufacturing  plants. 

There  are  a  number  of  small  towns  and  villages  in  the  county. 
Tn  the  northern  half  are  Dunfee,  Areola,  Huntertown,  Ari,  Leo, 
Cedarville,  Grabill,  Maysville,  Harlan,  and  Woodburn,  named  in 
order  from  west  to  east.  In  the  southern  half  and  named  in  the 
same  direction  are  Zanesville,  on  the  southern  margin,  Ninemile, 
Yoder,  Poe,  New  Haven,  Hoagland,  Maples,  Monroeville,  Townley, 
Baldwin,  Dixon,  and  Edgerton. 

General  Anthony  Waj'ne,  on  September  18,  1794,  selected  the 
present  site  of  the  city  of  Fort  Wayne,  at  the  junction  of  the  St. 
Marys  and  St.  Joseph  rivers.  This  early  white  settlement  was 
kno\^Ti  as  Fort  Deposit,  and  furnished  protection  to  the  pioneers. 
Much  interesting  history  is  linked  about  this  spot.  It  was  called 
by  the  Indians  Ke-ki-on-ga,  meaning  ^'Central  City." 
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Under  the  treaty  of  St.  Marys,  1818,  lands  ceded  by  the  In- 
dians came  into  possession  of  the  United  States.  In  1822  Fort 
Wayne  was  laid  out,  and  in  1823  the  county  of  Allen  was  organized 
out  of  Randolph  and  Delaware  counties. 

The  first  settlers  came  in  by  way  of  the  St.  Marys  River,  from 
Ohio,  New  York,  and  other  eastern  States.  They  selected  the  tim- 
ber lands  along  the  St.  Joseph  and  St.  Marys  rivers  for  their  first 
settlements.  The  tide  of  immigration,  however,  did  not  begin  until 
the  decade  of  1840-1850. 

The  county  roads  as  a  rule  are  in  good  condition.  The  prin- 
cipal roads  leading  into  Fort  Wayne  are  macadamized  or  graveled, 
and  in  the  eastern  and  southeastern  parts  of  the  county  there  are 
many  miles  of  permanent  macadam  roads.  Much  of  the  material 
used  for  road  construction  is  a  durable  blue  limestone,  but  upon 
about  half  of  the  roads  of  the  county  the  gravel  deposits,  which 
are  so  common  in  the  morainic  sections,  have  been  utilized.  This 
material  is  often  too  fine  for  good  results,  and  in  all  cases  is  less 
durable  than  the  limestone.  Where  the  Clyde  clay  and  other  heavy 
soils  are  crossed  by  roads  not  graveled  they  become,  in  wet  seasons, 
almost  impassable  from  deep,  stiff  mud. 

Allen  County  is  well  supplied  with  railway  lines.  With  the  ex- 
ception of  the  extreme  northeastern  township,  Scipio,  every  town- 
ship is  traversed  by  one  or  two  lines  of  railway,  and  shipping 
points  are  easily  reached  from  all  parts.  The  following  railroads 
enter  Fort  Wayne:  The  Pennsylvania  (main  line),  the  Grand 
Rapids  and  Indiana,  the  Wabash  (two  lines),  the  Lake  Erie  and 
Western,  the  Lake  Shore  and  Michigan  Southern,  the  New  York, 
Chicago  and  St.  Louis,  and  the  Cincinnati,  Hamilton  and  Day- 
ton. The  Vandalia  Railroad  crosses  the  northwest  corner  of  the 
county  and  furnishes  an  outlet  for  that  section.  In  addition  to  the 
steam  roads  the  following  electric  lines  center  at  Fort  Wayne: 
The  Fort  Wayne  and  Wabash  Valley  Traction  Company's  lines 
run  southwest  from  the  city  along  the  northern  edge  of  the 
'* prairie''  to  Huntington,  Indianapolis,  and  Lafayette.  Another 
line  runs  south  to  Bluffton.  The  Ohio  Electric  Railway  Company's 
lines  pass  east  through  New  Haven  and  Monroeville  to  Van  Wert 
and  Lima,  Ohio.  The  Fort  Wayne  and  Springfield  Railway  runs 
southeast  to  Decatur,  and  the  Toledo  and  Chicago  Interurban  Rail- 
way runs  north  through  Huntertown  to  Waterloo.  A  proposed 
electric  line  running  northwest  from  Fort  Wayne  will,'  when  com- 
pleted, connect  it  with  South  Bend,  Indiana. 
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Fort  Wayne  is  the  market  for  all  of  the  products  of  the  county, 
and  considerable  produce  is  shipped  in  from  outside  districts. 

Climate. 

The  climate  of  Allen  County  is  healthful  and  well  suited  to 
carrying  on  general  farming.  No  official  weather  records  are 
available  for  the  county;  those  which  appear  in  the  accompanying 
table  were  taken  from  the  records  of  the  Weather  Bureau  station 
at  Angola,  two  counties  to  the  northward.  It  is  believed,  however, 
that  the  data  given  represent  approximately  the  conditions  which 
prevail  over  Allen  County. 

The  winters  are  rather  long  and  cold,  and  are  usually  accom- 
panied by  considerable  snow.  The  mean  temperature  for  December, 
January  and  February,  covering  a  period  of  eighteen  years,  is 
about  26°  F.,  while  that  for  the  three  following  months  for  the  same 
period  is  about  48°  F.  The  mean  temperature  for  the  months  of 
June,  July,  and  August,  covering  a  period  of  eighteen  years,  is 
about  72°  F.,  while  that  for  the  three  following  months  for  the 
same  period  is  about  51°  F.  The  mean  annual  temperature  is 
about  49°  F.  The  temperature  seldom  reaches  100°,  and  zero 
weather  seldom  lasts  for  more  than  one  or  two  days  at  a  time. 

The  mean  annual  precipitation  for  a  period  of  eighteen  years  is 
about  39  inches.  The  mean  snowfall  for  December,  January,  and 
February  covering  this  same  period  is  about  29  inches.  During 
these  same  months,  however,  a  considerable  precipitation — about 
2^  inches  monthly — occurs  in  the  form  of  rain.  For  March,  April, 
and  May  the  mean  rainfall  is  about  10  inches,  while  the  snowfall  is 
also  about  10  inches.  During  the  summer  months  of  June,  July, 
and  August  the  average  rainfall  is  about  3^  inches  per  month, 
while  that  for  the  following  three  months  is  about  the  same.  In 
general,  the  rainfall  is  quite  evenly  distributed  throughout  the 
growing  season.  Crops  seldom  suffer  from  extreme  drought  or 
from  excessive  moisture. 

The  length  of  the  growing  season  is  about  five  and  one-half 
months,  the  average  dates  of  the  last  killing  frost  in  the  spring  and 
the  first  in  the  fall  for  a  period  of  fifteen  years  being  April  27  and 
October  14,  respectively.  During  this  same  period  the  very  latest 
date  of  a  killing  frost  in  the  spring  was  May  21,  and  the  earliest 
in  the  fall  w^  September  21.  The  climatic  conditions  of  the  county 
are  representative  of  those  over  a  large  portion  of  the  northeastern 
United  States. 
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NORMAL  MONTHLY.   SEASONAL,  AND  ANNUAL  TEMPERATURE  AND  PRECIPI- 
TATION AT  ANGOLA. 


Month. 


December. 

January 

February.. 

Winter.. 


March . 

April.. 

May... 


Spring. 

June 

July 

August  . . 


Summer . 


September. 
October.  ., . 
November.. 


Fall.. 
Year 


Temperatcrk. 


Precipitation'. 


Mean. 


29 
24 
24 


26^ 

34 

48 
61 


48 

70 
74 
71 


Absolute 
mixi- 
mum. 


Absolute 
mini- 
mum. 


Mean. 


65  I 
64 

62  ; 


op 

-13  I 
—20  I 
-25  , 


Inches. 
2.6 
2  4 

2.S 

7  H 


Total 

amount 

for  the 

driest 

year. 

Total 
amount 
for  the 
wettest 

year. 

Inchts. 
2  C 
1.8 
2  2 

Inches. 
1.5 
24 
2  0 

76  I 

90  I 

100  ! 


104 
104 
101 


64 
51 
38 


51 


100  ; 

90  I 
76  I 


—10 

3  0 

15 

2.8 

26 

4  0 



9  8 

38 

3  9 

45 

4  0 

44 

3  2 

11.1 

—    -     - 

28 

3.5 

18 

2  9 

/ 

3  6 

6.0  1 

2  7 
2  1 
6  6 

5  9 


3.1 
5  9 
4  4 


10  4 

1  8 
11 
0  9 


13  4 


3  6 

12  8 

7.6 


3_8 

5  2 
3.0 
2.7 


2J  0^ 

5.9 
0  8 
2  1 


T 


10  0 


49 


104 


-25 


:s  7 


10  9 
31  1 


8.S 
52.1 


Snow 

average 

depth. 


Inches. 

8.7 

10.8 

9.7 


29^ 

7.8 
2  7 
0.2 


10  7 


0.0 
0  0 
0.0 


0.0 


0.0 
0.1 
5  1 


5  2 
45.1 


Agriculture. 

The  development  of  agriculture  in  the  early  days  was  neces- 
sarily slow%  for  the  country  was  heavily  forested  with  oak,  hickory, 
elm,  maple,  beech,  and  other  hardwoods.  Corn  was  the  chief  crop 
planted  in  the  partially  broken  new  ground.  This  crop  was  usually 
followed  by  w-heat,  while  another  area  was  cleared  for  corn  the 
following  year.  On  account  of  the  absence  of  ready  markets  the 
most  of  the  grain  i)roduced  was  consumed  at  home.  Occasionally 
ox  teams  haided  small  loads  of  grain  to  Chicago  or  (Cincinnati  and 
returned  wdth  other  provisions.  On  account  of  the  distance  and 
the  poor  condition  of  the  roads  such  trips  usually  required  several 
wrecks. 

Upon  the  completion  of  the  Erie-Wabash  Canal  in  1843,  which 
furnished  direct  communication  wuth  the  Ohio  River,  the  develop- 
ment of  agriculture  became  more  rapid.  Large  areas  were  cleared, 
better  farming  implements  were  used,  and  higher  prices  were  paid 
for  the  products. 

After  immigration  became  active  in  the  forties  and  fifties,  the 
development  was  steady.  About  twenty  years  after  the  comple- 
tion of  the  canal — that  is,  in  1863 — the  Wabash  Railroad  was  con- 
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structed  and  other  lines  soon  followed,  forcing  the  abandonment 
of  the  canal  in  1881.  About  this  time  large  areas  of  swamp  land 
h-ing  south  of  the  canal  were  cleared,  drained,  and  put  in  cultiva- 
tion, and  today  only  a  small  percentage  remains  unreclaimed.  These 
drained  swamp  lands  are  the  strongest  corn  soils  in  the  county, 
command  the  highest  price,  and  are  an  important  factor  in  the 
county's  wealth. 

The  general  character  of  agriculture  has  not  greatly  changed 
since  the  beginning.  Com  and  wheat  constituted  the  first  crops, 
but  the  >ield  of  wheat  has  gradually  decreased  because  of  contin- 
uous cropping,  and  more  attention  has  been  given  to  oats  and  hay. 
During  the  last  twenty  years  the  acreage  devoted  to  com  and  oats 
has  greatly  increased,  owing  to  the  draining  of  the  swamp  lands. 
According  to  the  census  of  1900  the  number  of  acres  in  corn  was 
70,840,  in  oats  50,715,  and  in  wheat  3,765.  This  year,  1908,  it  is 
})elieved  the  wheat  acreage  is  not  over  2,000  acres,  though  this  small 
sho^ving  is  due  partially  to  the  very  dry  fall,  which  prevented  seed- 
ing. The  average  yield  per  acre  of  hay  for  the  county  is  about 
IJ  tons.  The  first  crop  of  clover  is  cut  for  hay  and  the  second 
generally  harvested  for  the  seed.  By  this  method  little  or  no 
humus  is  added  to  the  soil  and  the  grass  lands  of  the  county  are 
generally  deficient  in  organic  matter.  Alfalfa  can  be  successfully 
gro^^Ti  on  the  upland  soils  and  should  be  more  extensively  planted. 
It  \^ill  prove  a  valuable  feed,  a  splendid  soil  renovator,  and  of 
importance  in  the  system  of  rotation.  Buckwheat,  rye,  rape,  and 
sugar  beets  are  grown  to  a  limited  extent.  The  sugar  beets  are 
produced  upon  the  Clyde  clay  in  the  eastern  part  of  the  county, 
the  yields  ranging  from  fair  to  good.  The  beets  are  shipped  to 
Fremont,  Ohio,  where  is  located  the  nearest  sugar  factory. 

The  soil  and  climatic  conditions  are  well  suited  to  sugar  beets, 
and  there  would  seem  to  be  no  reason  why  the  acreage  of  this  crop 
should  not  be  greatly  increased.  Many  of  the  beets  now  produced 
are  grown  under  contract,  the  price  paid  being  $5  a  ton.  The 
cost  of  seed  per  acre  is  $2.50,  for  the  hire  of  the  company's  tools  55 
cents,  and  weeding  and  thinning  $18  per  acre.  The  yield  this  year 
ranged  from  8  to  10  tons  per  acre.  Comparatively  little  commer- 
cial fertilizer  is  used. 

Stock  raising  has  never  been  of  great  importance  and  at  present 
is  confined  chiefly  to  the  production  of  pork.  Dairjnng  has  never 
been  extensively  carried  on  and  provides  only  for  the  local  demand. 

With  the  growth  of  Fort  Wayne  into  a  large  manufacturing  city 
and  the  resulting  increase  in  demands  for  fruit  and  vegetables, 
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more  attention  has  been  given  to  these  special  crops.  The  city  fur- 
nishes a  splendid  market  for  such  products,  all  of  which  do  well  on 
the  sandy  soils  just  east  and  west  of  town.  Apple  and  peach  orch- 
ards planted  upon  the  Dunkirk  sandy  loam  and  given  proper  care 
will  doubtless  prove  remunerative.  Potatoes  grow  well  upon  the 
lighter  soils  and  upon  the  lighter  phases  of  the  Muck  and  Peat 
areas.  The  supply  of  vegetables  and  fruit  is  even  yet  inadequate, 
and  many  carloads  are  shipped  in  annually. 

The  importance  of  crop  rotation  is  recognized  and  quite  gen- 
erally practiced  upon  the  Miami  clay  loam.  The  common  prac- 
tice consists  of  plowing  sod  land  for  corn,  following  this  with  oats, 
and  then  with  wheat.  If  wheat  is  included  in  the  rotation,  timothy 
is  usually  sowed  in  the  fall  and  clover  in  the  spring ;  otherwise  both 
are  sowed  in  the  spring  with  the  oats.  The  land  is  allowed  to 
remain  in  grass  for  two  or  three  years,  the  period  depending  usually 
on  the  ability  of  the  clover  to  withstand  the  heaving  of  the  soil  and 
on  the  relative  prices  of  hay  and  corn.  On  the  Miami  black  clay 
loam  wheat  is  usually  omitted  from  the  rotation  and  corn  is  planted 
for  two  or  more  years.  The  Clyde  clay  is  planted  to  corn  for  sev- 
eral successive  seasons,  followed  by  oats,  seeded,  and  allowed  to 
remain  in  clover  only  one  year. 

The  matter  of  drainage  is  an  important  problem  for  the  farmer 
of  Allen  County,  and  especially  is  this  true  in  the  eastern  and 
northwestern  parts  of  the  county.  Most  of  the  farms  of  the  upland 
are  equipped  with  effective  systems  of  tile  drains.  In  the  large 
level  tracts  of  land  the  main  open  ditches  become  partially  filled 
with  sediment  and  plant  growth  and  require  frequent  cleaning. 
Ditching  machines  for  constructing  the  small  lateral  ditches  are  in 
common  use.  Tile  is  manufactured  in  several  places  in  the  county 
and  can  be  secured  at  reasonable  prices. 

Eel  River  ditch,  completed  in  1887,  is  11  miles  long  and  drains 
over  3,000  acres  of  land.  Little  River  ditch,  completed  in  1889, 
with  all  its  branches,  is  40  miles  in  length  and  furnishes  an  outlet 
for  the  water  which  falls  upon  200,000  acres. 

In  1900  the  value  of  farm  lands  and  improvements  of  Allen 
County,  exclusive  of  buildings,  was  $14,565,350,  and  the  value  of 
farm  buildings  amounted  to  $4,707,320.  The  farms  contain  a  total 
area  of  397,235  acres  and  have  an  average  extent  of  90  acres.  The 
value  of  farm  land  ranges  from  $50  to  $150  an  acre.  The  corn  and 
truck  soils  command  the  highest  price.  Drained  AJi^ufk  sells  for 
about  $80  an  acre,  and  much  of  this  soil  could  be  improved  by  more 
complete  drainage  systems. 
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About  60  per  cent  of  the  farms  are  operated  by  the  owners. 
Where  tenanted,  share  rent  is  the  common  plan,  although  a  money 
rental  is  coming  into  more  general  use.  The  usual  rent  on  the 
share  basis  is  two-fifths  of  the  products,  the  renter  furnishing 
everything.  When  the  owner  furnishes  the  seed,  etc.,  he  gets  one- 
half  of  the  products.  Money  rents  range  from  $2  to  $5  an  acre, 
depending  upon  the  kind  and  condition  of  the  soil  and  the  charac- 
ter of  the  improvements.  Day  laborers  receive  $2  and  $2.50,  and 
those  hired  by  the  month  from  $15  to  $30,  with  board. 

The  agriculture  of  Allen  County  is  of  a  progressive  and  ad- 
vanced type.  Farm  machinery  of  the  latest  designs — com  planters, 
shredders,  harvesters,  wheat  drills  and  harvesters,  manure  spread- 
ers, ditching  machines,  in  .fact  everything  needed  to  handle  the 
soil  and  the  crops  in  the  most  economical  way — ^is  found  upon  the 
farms.  The  soils  being  strong  and  fertile,  but  little  resort  is  had 
to  commercial  fertilizers.  On  the  other  hand,  the  great  value  of 
barnyard  manure  is  thoroughly  appreciated,  and  large  quantities 
are  used,  mainly  on  the  com  and  wheat. 

SOILS. 

Indiana  lies  within  the  region  which  during  comparatively  re- 
cent geological  time  was  subjected  to  glaciation,  the  ice  having 
invaded  the  country  a  number  of  times.  This  great  snow-covered 
ice  sheet,  1,000  feet  or  more  in  thickness,  covered  the  country  as 
far  south  as  the  Ohio  River  and  in  some  places  beyond  that  river, 
just  as  Greenland  is  covered  to-day.  During  its  slow  advance 
southward  great  quantities  of  earth  and  rock  which  were  carried 
on  the  ice,  pushed  along  beneath  it,  crushed  and  mingled,  were  upon 
the  melting  of  the  ice  sheet  left  as  a  thick  mantle  over  the  surface 
of  the  country,  in  many  cases  entirely  obUterating  the  then  existing 
surface  features.  Geologists  believe  that  there  were  four  or  five 
successive  invasions  of  the  ice  over  this  section,  each  adding  to  the 
vast  deposits  found  today — ^an  earthy  mass  of  heterogeneous  mate- 
rial covering  the  northern  three-fourths  of  the  State,  in  some  places 
to  a  depth  of  500  feet.  In  Allen  County  the  depth  of  the  deposits 
ranges  from  40  to  280  feet. 

As  far  as  Allen  County  is  concerned,  the  most  important  period 
of  glaciation  was  the  Wisconsin  stage,  a  period  marked  by  heavier 
deposits  of  drift  than  those  of  any  other  ice  invasion. 

Ridges  of  drift  material,  known  as  terminal  moraines,  form  im- 
portant topographic  features  of  the  county.     These  moraines  are 
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varied  in  constitution  an«l  in  the  arranj^einent  of  the  different 
^ades  of  material,  like  clay,  sand,  and  gravel,  and  give  rise  to 
several  soil  series.  One  of  the  most  important  of  these  ridges  is 
the  St.  Marys  Ridge,  named  from  the  St.  Marys  River.  The  course 
of  the  river  in  the  eastern  part  of  Allen  County  is  determined  for 
a  distance  of  about  20  miles  by  this  ridge,  and  in  like  maimer  the 
course  of  the  St.  Joseph  River  is  controlled  for  nearly  the  same 
distance. 

Another  moraine  of  less  importance  is  known  as  the  Van  Wert 
Ridge,  which  crosses  the  Maumee  River  about  half  way  between 
Fort  Wavne  and  New  Haven.  Other  smaller  moraines  are  found 
in  different  parts  of  the  county. 

Another  topographic  feature  of  the  county,  important  both  in 
area  covered  and  its  influence  on  the  soil  formation,  is  the  extensive 
depression  now  known  as  the  Maumee  Valley,  which  during  Glacial 
times  was  a  great  inland  lake  receiving  the  waters  of  the  St.  Marys 
and  St.  Joseph  rivers.  The  outlet  of  this  lake  was  to  the  w^estward 
through  the  Little  River  and  Wabash  Valley  to  the  Gulf.  Large 
amounts  of  reworked  glacial  debris  were  carried  into  this  inland 
lake  and  spread  out  over  its  bottoms  as  sediments.  Later,  when 
the  level  of  Lake  Erie  was  lowered,  the  waters  of  this  inland  body 
broke  through  one  of  the  lower  moraines  hemming  it  in  on  the  north 
and  thus  established  the  present  drainage  toward  Lake  Erie. 

Evidently  the  former  river  flowing  westward  from  ^laumee 
Lake  was  a  very  large  one,  as  is  indicated  by  the  large  river  valley 
which  it  occupied.  This  valley  extends  from  a  point  east  of  the 
city  of  Fort  Wayne  to  the  southwest,  joining  the  present  Wabash 
River  Valley  near  Huntington.  The  old  channel  or  valley  is  known 
as  the  Erie-Wabash  gap  and  the  materials  found  there  give  rise  to 
a  number  of  soil  types. 

In  connection  with  the  description  of  Maumee  Lake  another 
interesting  feature  should  be  mentioned.  This  is  the  abandoned 
channel  which  crosses  Adams  Township,  from  the  St.  ]\Iarys  River 
to  a  point  2  miles  southwest  of  New  Haven.  This  channel  w^as 
probably  used  during  interglacial  times  by  the  St.  Marys  River, 
which  evidently  made  a  cut-off  and  emptied  into  the  interglacial 
Maumee  Lake  at  a  point  just  south  of  where  New  Haven  now 
stands.  The  banks  are  well  defined,  rising  in  height  from  15  to  25 
feet  above  the  intervening  lowlands,  and  the  old  stream  bed  is  occu- 
pied by  the  Clyde  clay,  which  is  the  predominating  soil  of  the 
glacial  lake  bed  itself. 
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Further  evidence  of  the  interglacial  position  of  the  St.  Marys 
River  is  seen  in  the  delta  formed  at  its  supposed  mouth.  This 
delta,  known  as  the  New  Haven  delta,  has  a  length  east  and  west  of 
4  miles  and  a  width  north  and  south  of  ahout  1  mile.  It  is  com- 
posed largely  of  sandy  types  of  soil,  several  small  sand  knolls  oc- 
curring in  its  eastern  extremity. 

No  rock  outcrops  occur  within  the  county,  hut  from  deep  well 
borings  the  underlying  formations  have  been  determined.  As  these 
in  no  way  influence  the  soils  they  may  be  dismissed  with  the  merest 
comment.  In  the  borings  of  the  artesian  well  in  the  court-house 
square  at  Fort  Wayne  the  drift  was  found  to  extend  to  a  depth  of 
88  feet,  where  it  rested  on  limestone.  The  limestone  in  the  southern 
half  of  the  county  is  the  Niagara  of  the  Upper  Silurian  and  in  the 
northern  half  Corniferous  of  the  Devonian.  South  of  Maysville, 
near  the  northern  border  of  Maumee  Lake  basin,  flowing  water  is 
found  35  to  45  feet  below  the  surface.  These  wells  are  fed  by 
reservoirs  in  the  gravel  beds  of  the  moraine  to  the  north. 

All  the  ^^oils  of  Allen  County  are  of  glacial  origin.  The  upland 
soils  are  derived  directly  from  the  glacial  deposits,  while  the  glacial 
lake  and  swamp  types  are  derived  from  the  drift  merely  reworked 
by  streams  and  laid  down  in  more  or  less  (luiet  waters.  Such  mate- 
rial and  processes  of  formation  give  the  Clyde  series  of  soils.  The 
alluvial  lands  are  similarly  derived.  They  belong  to  the  Wabash 
series. 

In  all  fourteen  soil  types,  representing  five  soil  series,  were 
mapped.  Two  types  are  members  of  the  Miami  and  three  of  the 
Dunkirk  series,  the  (>lyde  has  three  representatives,  the  Wabash 
series  two,  and  the  Waverly  series  one.  Muck,  Peat,  and  Meadow, 
of  the  organic  and  miscellaneous  soil  groups,  were  also  mapped. 

The  nanje  and  the  actual  and  relative  extent  of  each  soil  are 
shown  in  the  following  table: 


AREAS  OF  DIFFERENT  SOILS. 
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Miami  Clay  Loam. 

The  soil  of  the  Miami  clay  loam  consists  of  a  light-brown  or  gray 
silty  loam  from  8  to  12  inches  deep,  beneath  which  to  a  depth  of 
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about  24  inches  is  a  heavy  yellowish-brown  silty  clay.  The  silt 
content  of  the  subsoil  decreases  with  depth  and  at  an  average  of  2 
feet  gives  way  to  a  stiff,  impervious  brown  clay.  Frequently  in  the 
rolling  areas  of  the  type  a  layer  of  silt  1  to  3  inches  in  thickness  is 
found  immediately  beneath  the  surface  soil. 

Glacial  bowlders  and  rock  fragments,  consisting  of  granite, 
quartz,  syenite,  greenstone,  and  siliceous  slate  are  sometimes  pres- 
ent on  the  surface  and  disseminated  through  both  soil  and  subsoil, 
but  these  are  seldom  numerous  enough  to  interfere  with  cultivation. 
A  few  small  gravel  pits  occur  in  steep  banks  adjacent  to  stream 
courses  at  a  depth  of  15  to  25  feet  below  the  surface. 

Where  the  Miami  clay  loam  occurs  bordering  large  depressions 
and  also  as  knolls  and  ridges  within  such  depressions,  there  is  nearly 
always  present  in  the  soil  varying  amounts  of  fine  sand  in  excess 
of  the  typical  soil.     This  is  particularly  true  in  Lake  Township. 

Land  of  this  type  of  soil  is  found  in  every  township  and  covers 
a  greater  proportion  of  the  county  than  all  the  other  types  of  soil. 
The  largest  and  most  typical  areas  occur  in  the  northern  and  west- 
ern parts  of  the  county.  Slight  local  variations  due  to  the  varying 
drainage  conditions  occur  throughout  the  type,  but  generally  it 
possesses  marked  uniformity  in  texture.  The  surface  features 
range  from  gently  rolling  to  hilly,  and  in  the  northern  part  of  the 
county  it  occupies  some  of  the  most  broken  and  roughest  areas. 
When  the  Miami  clay  loam  is  found  in  fairly  level  hummocky  coun- 
try the  small  knolls  possess  the  texture  and  color  of  the  Miami  clay 
loam,  while  the  intervening  spaces  are  the  Miami  black  clay  loam. 
It  should  be  borne  in  mind,  therefore,  that  the  boundary  lines  as 
indicated  on  the  map  between  these  two  soils  do  not  always  denote 
an  abrupt  change  from  the  one  soil  to  the  other,  and  some  few 
areas  were  found  in  which  the  Miami  clay  loam  and  Miami  black 
clay  loam  were  so  mingled  that  they  could  not  be  shown  as  separate 
and  distinct  soils  upon  a  scale  of  1  inch  to  1  mile.  In  such  cases  the 
map  shows  the  predominating  soil.  These  hummocky  areas  sup- 
port an  uneven  crop  growth,  owing  principally  to  the  difference  in 
the  productiveness  of  the  Miami  clay  loam  on  the  hummocks  and 
the  Miami  black  clay  loam  in  the  depressions. 

The  Miami  clay  loam  is  the  best  drained  of  any  of  the  heavy 
soils,  but  it  is  somewhat  more  deficient  in  organic  matter  than  the 
Miami  black  clay  loam,  because  it  has  never  passed  through  the 
swampy  conditions  of  the  latter  type.  Upon  the  rougher  areas, 
where  the  drainage  is  sometimes  excessive,  considerable  washing  and 
gullying  has  taken  place  on  the  slopes.     The  soil  in  these  eroded 
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areas  is  more  deficient  in  organic  matter  than  elsewhere  and  has 
an  ashy  appearance.  Usually  artificial  drainage  is  not  necessary, 
but  there  are  some  rather  low,  flat  interstream  areas  and  draws 
which  have  been  greatly  improved  by  tiling.  The  type  is  of  glacial 
origin  and  is  derived  from  the  weathering  of  the  mantle  of  glacial 
till.  The  original  tree  growth  consisted  of  oak,  ash,  hickory,  elm, 
sugar  maple,  and  a  few  sycamore  and  beech,  and  many  fair-sized 
vN'ooded  areas  still  remain. 

The  Miami  clay  loam  is  the  general-purpose  soil  of  the  county, 
and  upon  it  all  the  varieties  of  farm  crops  are  produced.  If 
handled  at  the  proper  time  it  is  not  a  difficult  soil  to  cultivate.  If 
plowed  when  either  too  wet  or  too  dry  it  has  a  tendency  to  clod. 
By  disking  before  plowing  it  is  claimed  a  more  desirable  seed  bed 
may  be  secured.  Wheat,  oats,  corn,  and  hay  are  the  principal 
crops.  The  yield  per  acre  of  wheat  ranges  from  18  to  30  bushels ; 
of  oats,  30  to  50  bushels ;  of  corn,  from  25  to  50  bushels ;  and  of 
hay  from  1^  to  2^  tons.  For  wheat  the  Miami  clay  loam  is  con- 
sidered one  of  the  best  soils  in  the  county,  but  for  corn  it  is  excelled 
by  other  soils  and  the  yields  are  below  those  secured  from  the  darker 
colored  types. 

A  common  rotation  on  this  type  is  to  turn  under  the  sod  and 
keep  the  field  in  corn  for  two  years;  the  following  year  a  liberal 
application  of  barnyard  manure  is  given  and  the  field  sown  to  oats ; 
wheat  follows  in  the  fall,  and  at  the  same  time  the  land  is  seeded  to 
timothy  and  in  the  spring  to  clover.  In  growing  wheat  some  farm- 
ers advise  plowing  clover  or  corn-stubble  land  in  June,  and  if  there 
has  been  abundant  rainfall  a  later  plowing  or  disking  before  sow- 
ing. Green  manuring  is  a  very  valuable  means  of  restoring  organic 
matter  to  the  soil  and  should  be  practiced  more  generally.  The 
Miami  clay  loam  sells  for  $50  to  $100  an  acre. 

The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  fine-earth  samples  of  this  soil : 

MECHANICAL  ANALYSES  OF  ML^I  CLAY  LOAM. 
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Miami  Black  Clay  Loam. 

The  surface  soil  of  the  Miami  black  clay  loam  is  a  heavy  dark- 
brown  or  black  loam  or  clay  loam  with  an  average  depth  of  12 
inches.  Near  the  margin  of  the  areas  the  depth  of  the  soil  is  usually 
considerably  less  than  this.  The  prevailing  dark  color  is  due  to 
accumulations  of  organic  matter,  and  in  the  lower  depths  of  the 
soil,  where  the  organic  content  naturally  decreases,  the  color  grad- 
ually becomes  lighter.  The  soil  gradually  becomes  heavier  with 
depth  and  at  about  14  inches  below  the  surface  grades  into  the  sub- 
soil, a  light-brown  or  mottled  yellow  and  brown  clay  or  heavy  clay 
loam,  which  at  a  depth  of  about  24  inches  changes  into  a  yellow  or 
light-brown,  heavy,  impervious  clay  continuing  to  a  depth  of  '3 
feet  and  more.  When  wet  the  soil  is  sticky  and  gummy  and  if 
worked  in  this  condition  it  bakes  and  clods  badly,  but  when  dry  it 
is  usually  friable  and  loamy  and  can  be  handled  with  comparative 
ease. 

Large  areas  of  this  type  of  soil  occur  in  the  southern  tier  of 
townships  and  in  the  region  north  and  west  of  Areola.  Other  small 
isolated  areas,  many  too  small  to  be  shown  upon  the  map,  occur  in 
all  parts  of  the  county  outside  of  the  Maumee  Lake  Basin  and  the 
Erie-Wabash  channel. 

The  Miami  black  clay  loam  occupies  shallow,  saucerlike  basins 
and  depressions  in  the  uplands  and  narrow  strips  along  some  of  the 
smaller  streams.  The  upland  areas  are  often  large  and  irregular 
and  are  sometimes  connected  with  each  other  by  a  narrow  strip  of 
the  same  soil.  Owing  both  to  the  level,  depressed  surface  of  the 
type  and  the  impervious  nature  of  the  subsoil  the  drainage  is  nat- 
urally poor.  The  greater  part  is  drained  by  open  ditches  and  tile 
drains,  and  is  under  cultivation.  The  undrained  and  uncultivated 
areas  support  a  heavy  growth  of  oak,  hickorj'^,  and  elm. 

This  type  of  soil  owes  its  origin  to  an  accumulation  of  fine  mate- 
rial washed  from  the  uplands  into  the  depressions.  The  impervious 
character  of  the  subsoil  prevented  underdrainage  from  these  depres- 
sions and  the  decay  of  vegetation  which  grew  luxuriantly  under  the 
existing  swampy  conditions  resulted  in  the  accumulation  of  large 
quantities  of  organic  matter.  Near  the  margins  of  some  of  the 
areas  of  Miami  black  clay  loam  small  elevations  locally  known  as 
**clay  knobs"  occur.  The  soil  here  was  not  subjected  to  the  same 
swampy  or  poorly  drained  conditions  and  therefore  carries  less 
organic  matter  and  is  lighter  colored.  When  large  enough  to  be 
mapped  they  were  classed  as  Miami  clay  loam.     The  t>7)e  as  it  oc- 
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curs  along  the  small  streams  and  in  draws  usually  contains  a  larger 
amount  of  sand  and  silt,  the  result  of  recent  wash,  and  is  therefore 
more  friable  and  loamy,  and  easier  to  work. 

When  thoroughly  drained  this  type  becomes  very  productive, 
capable  of  producing  large  yields  of  corn,  oats,  and  hay.  The  best 
results  seem  to  have  been  secured  in  the  production  of  corn,  which 
yields  from  40  to  7d  bushels  an  acre.  Oats  often  produce  too  heavy 
a  grow^th  of  straw,  but  under  favorable  conditions  may  yield  from 
30  to  40  bushels  per  acre.  Hay  yields  from  1^  to  2  tons  per  acre. 
Clover  freijuently  fails  to  survive  the  second  winter  on  account  of 
the  heaving  to  which  this  type  of  soil  is  prone.  The  type  is  usually 
permitted  to  remain  only  a  short  time  in  sod.  The  price  of  the 
Miami  black  clay  loam  varies  from  $50  to  $100  an  acre,  depending 
mainly  upon  the  improvements  in  drainage,  the  most  important  fac- 
tor in  the  cultivation  of  this  type. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil : 


MECHANICAL  ANALYSES  OF  MIAMI  BLACK  CLAY  LOAM. 
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Clyde  Fine  Sandy  Loam. 

The  Clyde  fine  sandy  loam  consists  of  10  to  15  inches  of  a  dark- 
gray  or  black  material,  varying  in  texture  from  a  fine  sandy  loam 
to  a  fine  sand,  underlain  to  36  inches  or  more  by  a  dark-gray  or 
black  fine  sandy  loam  or  loam.  The  relatively  high  percentage  of 
organic  matter  present  renders  the  type  a  loamy,  mellow  soil,  very 
productive  and  easy  to  cultivate. 

The  type  is  of  limited  extent,  the  largest  areas  being  found  near 
New  Haven  and  in  the  prairie  southwest  of  Port  Wayne,  with  a 
few  other  scattered  patches  in  the  northern  part  of  the  county.  It 
is  closely  associated  with  the  Dunkirk  fine  sand,  being  practically 
the  same  in  origin.  These  two  types  were  deposited  at  the  same 
time,  but  the  material  forming  the  Clyde  fine  sandy  loam  fell  in 
deeper  water,  and  these  lower  places  afterwards  remained  longer 
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in  a  swampy  condition  than  the  shallower  portions  of  the  former 
lake  bottom.  These  long-continued  swampy  conditions  were  favor- 
able for  the  accumulation  of  organic  matter,  and  hence  the  reason 
for  higher  organic  content  of  Clyde  fine  sandy  loam.  The  surface 
is  slightly  undulating  and  for  the  most  part  the  natural  drainage 
is  good. 

The  Clyde  fine  sandy  loam  is  admirably  adapted  to  the  produc- 
tion of  small  fruits  and  vegetables,  and  areas  near  markets  are 
mostly  devoted  to  these  crops.     It  is  also  a  good  corn  and  grass  soil. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table : 

MECHANICAL  ANALYSES  OF  CLYDE  FINE  SANDY  LOAM. 
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Clyde  Loam. 

The  Clyde  loam  consists  of  a  dark-brown  or  black  loam  or  clay 
loam,  from  8  to  12  inches  deep,  underlain  to  36  inches  or  more  by 
a  gray,  drab,  or  yellowish  clay  or  clay  loam.  There  is  usually  no 
coarse  material  in  either  the  soil  or  subsoil,  but  in  section  18,  Jack- 
son Township,  there  is  a  small  area  which  consists  of  a  heavy, 
medium,  black  sandy  loam  with  numerous  small  shells  strewn  upon 
the  surface,  and  underlain  by  a  sticky,  gray  coarse  sand.  It  repre- 
sents a  reclaimed  swamp  area  and  is  a  little  darker  colored  than  the 
remainder  of  the  t3rpe. 

The  Clyde  loam  is  most  extensively  developed  in  the  northern 
part  of  the  Lake  Maumee  Basin.  It  forms  an  almost  continuous 
strip  of  varying  width,  immediately  south  of  the  north  shore  line 
of  this  glacial  lake  bed.  Other  smaller  areas  occur  ss  depressions 
in  the  prairie  and  elsewhere  in  the  county.  The  natural  drainage  is 
poor,  but  most  of  it  has  been  improved  greatly  by  the  construction 
of  large  open  ditches  and  tile  drains. 

The  formation  of  the  Clyde  loam  has  taken  place  under  prac- 
tically the  same  swampy  conditions  as  the  Clyde  clay.  The  wash 
from  the  sandy  beach  line  and  the  finer  material  brought  down  by 
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the  streams  from  the  uplands  have  become  mingled  with  the  soil, 
giving  it  a  loamy  texture.  It  is  therefore  more  easy  to  cultivate 
than  the  Clyde  clay,  does  not  clod  or  heave  as  much,  and  is  better 
adapted  to  small  grains.  Most  of  the  type  is  drained  and  under 
cultivation,  all  the  varied  farm  crops  of  the  county  being  grown 
to  greater  or  less  extent.  Corn,  the  leading  crop,  gives  yields  of 
40  to  75  bushels,  wheat  15  to  30  bushels,  oats  30  to  60  bushels,  and 
hay  1  to  2  tons  per  acre.  Cabbage,  onions,  sugar  beets,  and  pota- 
toes are  grown  successfully,  but  only  in  a  limited  way.  The  poorest 
drained  areas  are  still  uncleared  and  support  a  heavy  growth  of 
elm,  ash,  oak,  and  hickory. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table : 

MECHANICAL  ANALYSES  OF  CLYDE  LOAM. 
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Clyde  Clay. 

The  Clyde  clay  consists  of  6  to  10  inches  of  drab,  black,  or  dark- 
brown  clay,  underlain  to  a  depth  of  3  feet  or  more  by  a  drab  or 
yellow,  often  mottled,  plastic  and  impervious  clay.  There  is  only  a 
very  small  percentage  of  fine  sand  present  in  the  soil  and  its  tough, 
waxy  character  makes  it  a  difficult  type  to  work.  When  wet  the 
soil  is  plastic  and  tenacious,  but  when  dry  the  surface  breaks  into 
small  cubical  blocks  about  one-fourth  inch  in  diameter,  and  deep 
cracks,  2  to  4  inches  wide,  sometimes  extend  several  feet  below  the 
surface.  The  soil  contains  a  large  amount  of  organic  matter  and 
where  well  drained  after  cultivation  for  a  time  becomes  more  pul- 
verulent, appearing  more  like  a  clay  loam.  Near  Muck  areas  there 
is  usually  a  few  inches  of  mucky  material  overlying  a  heavy  drab 
clay ;  this  phase  supports  a  luxuriant  growth  of  Bermuda  grass. 

The  Clyde  clay  stands  second  among  the  soils  of  Allen  County. 
It  is  found  principally  in  the  eastern  part  of  the  county,  where  it 
occupies  the  large  glacial  lake  depression  known  as  the  Maumefe 
Lake  Bottom.     It  is  therefore  lacustrine  in  origin,  consisting  of 
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reworked  glacial  till  laid  down  in  quiet  lake  waters  and  after  the  re- 
cession of  the  lake  subjected  to  wet,  swampy  conditions  for  a  long 
period.  The  lake  bed  embraces  about  100  square  miles  of  territory' 
in  Allen  County  and  extends  east  into  Ohio.  It  is  V-shaped,  with 
the  apex  at  New  Haven.  Good-sized  areas  also  occur  in  the  level 
prairies  southwest  of  Fort  Wayne,  to  the  southeast  of  Hoagland, 
and  in  Adams  Township.  Smaller  bodies  occur  in  the  northern 
part  of  the  county.  The  surface  features  are  flat  or  slightly  undu 
lating,  bix)ken  here  and  there  by  a  low  sand  or  gravel  ridge  or  by  a 
stream  depression. 

Owing  to  the  general  level  topography  and  the  heavy  texture  of 
the  soil,  together  with  its  low^-lying  position,  artificial  drainage  is 
necessary  to  cultivation.  Large  open  ditches  usually  parallel  the 
roads  and  carry  off  the  water  conveyed  to  them  by  numerous  tiled 
laterals.  The  natural  drainage  in  the  northern  part  of  the  Maumee 
Lake  Bottom  is  slightly  better  than  in  other  parts,  and  having  been 
cultivated  longer  the  soil  in  this  section  is  in  a  better  state  of  tilth 
than  the  rest  of  the  type. 

More  care  is  required  in  handling  the  Clyde  clay  than  any  of  the 
other  soils  of  the  county.  If  plowed  when  too  wet  or  too  dry  it 
breaks  up  into  large  irregular  clods  which  can  be  pulverized  with 
difficulty.  During  a  very  wet  season  crops  suffer  from  excessive 
moisture,  but  with  an  average  amount  of  rainfall  or  less,  large  yields 
of  corn,  oats,  and  hay  are  secured. 

Corn  is  the  principal  crop  grown  and  the  type  is  the  recognized 
corn  soil  of  the  county.  The  average  yields  in  favorable  seasons 
range  from  60  to  75  bushels  per  acre,  w^hile  100  bushels  is  not  an 
uncommon  yield.  On  well-drained  fields  oats  yield  from  30  to  50 
bushels.  Wheat  is  seldom  grown,  on  account  of  injury  from  the 
heaving  of  the  soil  in  winter.  The  type  is  well  adapted  to  grass, 
and  from  1^  to  2^  tons  of  hay  per  acre  are  sometimes  secured. 
Sugar  beets  are  being  successfully  grown  in  the  eastern  part  of  the 
county,  the  yield  ranging  from  8  to  12  tons  per  acre.  It  is  well 
adapted  to  this  crop,  but  on  account  of  the  scarcity  of  suitable  labor 
sugar  beets  are  not  grown  extensively  at  present. 

The  Clyde  clay  is  the  heaviest  and  strongest  soil  of  the  area,  and 
taken  as  a  whole  commands  the  highest  price.  Condition  of  drain- 
age has  especial  influence  on  the  value.  Land  having  well-estab- 
lished systems  of  drains  range  in  price  from  $100  to  $150  and  more 
an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 
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MECHANICAL  ANALYSES  OF  CLYDE  CLAY. 
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Dunkirk  Fine  Sandy  Loam. 

The  Dunkirk  fine  sandy  loam  consists  of  8  to  15  inches  of  light-  • 
brown  fine  sandy  loam,  underlain  to  a  depth  of  36  inches  by  a  brown 
or  yellow  silty  loam  or  fine  sandy  loam.  It  is  closely  associated 
with  the  Dunkirk  fine  sand,  and  near  the  contact  of  these  types  the 
soil  is  a  loamy  sand,  deeper  and  much  lighter  in  texture  than  the 
typical  soil. 

Of  limited  extent,  this  soil  is  found  principally  along  the  shore 
lines  of  the  ancient  lakes.  It  occurs  as  long,  narrow  ridges  from  2 
to  10  feet  high,  and  also  in  a  small  way  as  gently  rolling  areas.  In 
the  northern  part  of  the  county,  along  the  northern  edge  of  the 
Lake  Maumee  bottom,  numerous  other  areas  occur  which  have  the 
form  of  eskers.  It  is  derived  mainly  from  reworked  glacial  mate- 
rial piled  up  in  the  old  lake  beaches.  Since  that  time  it  has  been 
somewhat  modified  by  wind  action  and  shifted  about  so  as  to  form 
low  sand  dunes.     Owing  to  its  texture  it  is  naturally  well  drained. 

With  an  average  amount  of  rainfall  this  porous,  easily  culti- 
vated soil  gives  good  yields  of  the  general  farm  crops,  but  during 
very  dry  seasons  the  crop  yields  are  cut  short  for  lack  of  moisture. 
Corn  averages  from  40  to  50  bushels,  oats  from  25  to  30  bushels, 
and  wheat  .15  to  25  bushels  per  acre.  It  is  splendid  clover  soil. 
Alfalfa  has  been  successfully  grown,  and  the  acreage  of  this  legume 
could  be  profitably  increased.  Several  fine  orchards  were  noticed, 
and  besides  the  tree  fruits,  small  fruits  are  successfully  grown. 
Potatoes  and  all  vegetables  adapted  to  the  climate  do  well. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil : 
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Dunkirk  Fine  Sand. 

The  soil  of  the  Dankirk  fine  sand  consists  of  a  light-brown  loam 
or  yellow  fine  sand,  with  a  depth  ranging  from  6  to  10  inches.  The 
subsoil  is  a  jellow^  loose^  incoherent  fine  sand,  which  extends  to  a 
depth  of  36  inches.  In  the  few  inches  at  the  surface  there  is  enough 
organic  matter,  together  with  fine  material,  to  make  the  soil  loamy 
in  texture  and  somewhat  more  coherent  than  the  subsoil.  It  is  an 
easy  soil  to  plow  and  cultivate. 

The  Dunkirk  fine  sand  is  limited  in  extent,  the  largest  bodies 
being  situated  in  the  vicinity  of  New  Haven,  around  Fort  Wayne, 
and  in  the  southern  half  of  the  "prairie"  lying  southwest  of  the 
city.  It  also  occurs  along  the  larger  stream  courses  in  the  northern 
half  of  the  county.  The  tyx)e  is  developed  as  ridges,  rounded  hills, 
and  knolls  from  2  feet  to  more  than  30  feet  in  height,  and  possesses 
excellent  natural  drainage.  These  islandlike  bodies  vary  in  size 
from  knolls  containing  a  few  acres  to  long,  narrow  ridges  many 
acres  in  extent. 

In  origin  this  soil  is  traced  directly  to  reworked  glacial  debris, 
carried  into  the  old  lakes  and  assorted  by  wave  action  and  piled  up 
along  the  shores  as  beach  lines.  Later  these  beaches  have  been  con- 
siderably modified  in  extent  and  shape  by  wind  action  and  the  re- 
sulting sand  dunes  are  often  found  some  distance  from  the  original 
position  of  the  material. 

Owing  to  its  limited  extent,  the  type  is  of  little  agricultural  im- 
portance in  Allen  County.  Its  open,  porous  nature  and  thorough 
drainage,  however,  make  it  a  typical  early  truck  soil,  and  this  is 
the  class  of  farming  usually  followed.  In  the  vicinity  of  Fort 
Wayne  it  is  devoted  almost  exclusively  to  market  gardening,  and 
all  kinds  of  vegetables,  melons,  and  small  fruits  are  successfully 
grown.  Peaches  and  apples  produce  a  fine-flavored  fruit.  Any 
crop  requiring  a  light  sandy  soil  will  do  well  upon  the  Dunkirk 
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fine  sand.  The  native  timber  growth  is  oak  and  the  greater  part 
of  the  type  supports  a  good  growth  of  grass.  The  subsoil  is  valu- 
able as  a  building  sand  and  is  used  considerably  for  construction 
purposes. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 


MECHANICAL  ANALYSES  OF  DUNKIRK  FINE  SAND. 
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Dunkirk  Sandy  Loam. 

The  Dunkirk  sandy  loam  to  a  depth  ranging  from  10  to  15  inches 
consists  of  a  medium  to  fine  sandy  loam  varying  in  color  from  gray 
to  brown  or  reddish  brown.  This  surface  material  is  underlain  to 
a  depth  of  3  feet  by  a  reddish-brown  sandy  loam  or  sandy  clay 
which  acts  as  a  cement  or  matrix  holding  together  a  large  quantity 
of  coarse  sand  and  fine  gravel.  Frequently  fine  gravel  is  found 
strewn  upon  the  surface,  but  not  in  quantities  great  enough  to  inter- 
fere with  cultivation. 

Immediately  underlying  the  subsoil  beds  of  gravelly  clay  vary- 
ing from  2  to  4  feet  in  thickness  often  occur,  and  below  these  are 
frequently  found  beds  of  a  purer  gravel,  usually  from  4  to  10 
feet  in  thickness.  Nearly  all  of  the  sand  and  gravel  used  in  the 
county  for  road  material  and  railway  ballast  have  been  taken  from 
these  gravel  pits,  and  the  exposures  thus  made  aflford  an  excellent 
opportunity  for  studying  the  arrangement  of  the  deeper  strata  un- 
derlying this  soil. 

The  texture  of  the  Dunkirk  sandy  loam  varies  greatly  in  differ- 
ent parts  of  the  county,  but  the  subsoil  possesses  great  uniformity. 
In  Perry  and  Cedar  Creek  townships,  for  example,  the  soil  contains 
a  larger  proportion  of  medium  to  coarse  sand  than  in  other  parts 
of  the  county,  while  south  of  Fort  Wayne  the  soil  is  composed  of  a 
compact  fine  sandy  loam  or  light-textured  loam.  In  the  eastern 
half  of  the  county  the  type  is  composed  largely  of  a  medium-tex- 
tured sandy  loam. 
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The  Dunkirk  saudy  loam  occurs  as  gently  rolling  country,  ter- 
races, isolated  knolls,  and  detached  ridges,  and  possesses  excellent 
drainage.  It  is  typically  developed  in  the  ridges  which  represent 
the  old  heacli  lines  of  Lake  Maumee.  The  ridge  running  northeast 
from  Fort  Wayne,  along  which  tlie  Maysville  wagon  road  extends, 
formed  the  north  shore  of  this  glacial  lake,  and  the  Van  Wert 
wagon  road  follows  a  ridge  which  represents  the  south  shore  of 
the  lake. 

The  general  farm  crops  of  the  region  are  grown  upon  the  type, 
but  wheat  is  given  preference,  as  the  soil  is  recognized  as  one  of 
the  best  in  the  county  for  that  crop.  Corn,  oats,  and  hay  are  also 
grown.  The  yields  of  wheat  range  from  20  to  80  bushels,  of  corn 
from  50  to  75  bushels,  oats  from  80  to  40  bushels,  and  hay  from  1 J 
to  2  tons  per  acre. 

All  kinds  of  market-garden  crops  and  small  fruits  do  exception- 
ally well.  It  is  considered  the  best  orchard  soil  of  the  area,  peaches, 
apples,  and  cherries  producing  fine,  well-flavored  fruit.  It  is  also 
an  excellent  potato  soil. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  tlie  soil  and  subsoil  of  this  type : 

MECHANICAL  ANALYSES  OF  DUNKIRK  SANDY  LOAM. 
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Wabash  Fine  Sand. 

The  Wabash  fine  sand  to  a  depth  of  about  15  inches  consists  of 
a  brown  fine  sandy  loam  or  loamy  sand.  The  subsoil  is  lighter  than 
the  surface  soil  both  in  color  and  texture,  and  at  a  depth  of  2  feet 
fre(|uently  gi'ades  into  a  gray  or  yellow  fine  sand.  The  soil  is 
friable*  and  easilv  cultivated. 

Most  of  this  soil,  which  is  of  only  limited  extent,  is  found  along 
the  St.  Joseph  River  in  Cedar  Creek  Township  and  along  Cedar 
Creek  in  sections  19  and  20  of  the  same  township.  A  few  scattered 
areas  also  occur  along  the  Maumee  River  })etween  New^  Haven  and 
Fort   Wayne.     It   is  of  alluvial  origin  and  confined  to  the  flood 
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plains  of  the  larger  streams.  The  most  typical  areas  occur  upon  the 
inner  bends  of  the  streams  and  adjacent  to  the  stream  courses.  The 
type  is  freciuently  overflowed,  and  each  successive  flood  leaves  a  thin 
deposit  of  fine  sand  and  organic  matter  upon  the  surface.  The 
areas  consist  of  low,  sandy  knolls,  ridges,  and  old  stream  channels, 
and  except  in  flood  times  they  are  fairly  well  drained. 

Corn  is  the  principal  crop,  and  in  favorable  seasons  the  average 
yield  ranges  from  40  to  75  bushels  per  acre.  On  the  higher,  bettei* 
drained  areas  some  oats  and  wheat  are  grown  and  fairly  good  yields 
are  produced.   'Truck  crops  also  do  very  well  on  this  type  of  soil. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  Wabash  fine  sand : 

MECHANICAL  ANALYSES  OF  WABASH  FINE  SAND. 
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Wabash  Silt  Loam. 

The  Wabash  silt  loam  is  usually  a  brown  silty  loam,  about  10 
inches  deep,  underlain  to  a  depth  of  36  inches  or  more  by  a  lighter- 
colored  material  of  the  same  texture  as  the  soil.  The  texture  of  the 
type  as  a  whole,  however,  is  (luite  variable,  depending  upon  distance 
from  the  stream  channel  and  the  character  of  the  soils  upon  the 
hills  of  the  surrounding  country.  Near  the  present  stream  channel 
there  is  usually  increased  sand  content,  while  in  some  of  the  depres- 
sions farther  from  the  stream  there  is  enough  clay  present  to  ap- 
proximate the  standards  of  a  clay  loam. 

Little  of  this  soil  is  found  in  Allen  County.  It  occurs  mainly 
along  the  bottoms  of  St.  Joseph,  St.  Marys,  and  Maumee  rivers.  It 
is  an  alluvial  type,  and  owes  its  origin  to  material  washed  into  the 
streams  from  the  hills  and  deposited  along  the  bottoms  at  times  of 
overflow.  It  is  found  principally  in  the  oxbows  of  these  larger 
streams,  although  narrow  strips  are  found  along  both  the  main  and 
the  smaller  streams  where  the  channels  are  less  crooked.  The  type 
is  subject  to  overflow,  and  occupies  the  level  or  flat  first  and  second 
terraces  or  bottoms.    The  underdrainage  is  good,  so  that  crops  do 
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not  usually  suffer  from  excessive  moisture,  except  at  times  of  high 
water,  and  the  fields  are  soon  in  condition  after  the  floods  subside. 

The  Wabash  silt  loam  contains  a  large  percentage  of  organic 
matter  and  is  a  strong,  productive  type.  Corn  is  the  principal 
crop,  and  during  favorable  seasons  yields  from  50  to  75  bushels  per 
acre.  Higher  lying,  better  drained  locations  are  often  planted  to 
wheat,  and  have  yielded  as  high  as  30  bushels  per  acre.  Oats  yield 
from  25  to  40  bushels  and  hay  2  tons  per  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this 
type  are  given  in  the  following  table : 

MECHANICAL  ANALYSES  OF  WABASH  SILT  LOAM. 
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Waverly  Silt  Loam. 

The  Waverly  silt  loam  consists  of  a  light-gray  or  brown  silt 
loam  from  8  to  12  inches  deep,  resting  on  a  subsoil  of  yellowish- 
brown  silty  clay,  becoming  somewhat  heavier  as  the  depth  increases, 
but  extending  without  material  change  below  the  limit  of  the  bor 
ings,  which  are  made  to  a  depth  of  36  inches. 

The  type  is  of  very  limited  extent  and  is  rather  variable  in  tex- 
ture. It  occupies  narrow  strips  or  small  areas  along  the  Maumee 
River,  from  10  to  12  feet  above  the  present  flood  plain,  and  seldom 
extends  back  more  than  one-fourth  mile  from  the  stream.  The 
most  typical  area  occurs  north  of  New  Haven,  along  the  north  bank 
of  the  Maumee  River.  The  other  areas  were  mapped  southwest  of 
New  Haven,  in  what  is  known  as  the  New  Haven  delta.  These 
areas  contain  more  fine  sand  and  coarse  silt  in  the  surface  soil  than 
is  usual  for  the  areas  adjacent  to  the  river,  and  the  color  of  the  soil 
is  also  darker,  owing  to  the  presence  of  slightly  more  organic  matter. 

In  surface  features  the  Waverly  silt  loam  is  nearly  level,  with  a 
gentle  slope  back  from  the  stream,  where  the  silt  gives  way  to 
heavier  material.  It  is  usually  deficient  in  organic  matter,  and 
the  soil  when  wet  becomes  quite  sticky.    The  soil  is  best  suited  to 


SOIL   SURVEY   OP   ALLEN   COUNTY. 


329 


grass,  and  is  seldom  planted  to  corn  on  account  of  small  yields. 
Wheat  and  oats  do  fairly  well. 

The  following  table  gives  the  results  of  mechanical  analyses 
of  typical  samples  of  the  soil  and  subsoil  of  this  type: 


MECHANICAL  ANALYSES  OF  WAVERLY  SILT  LOAM 
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23.8 

19986 

Subsoil 

26.4 

Muck. 

The  Muck  consists  of  a  mass  of  dark-brown  to  black  more  or 
less  decomposed  vegetable  mold,  usually  3  feet  or  more  in  depth, 
though  in  places  it  may  be  only  a  few  inches  deep.  The  color  of 
the  material  sometimes  becomes  reddish  brown  at  some  distance 
below  the  surface,  and  at  this  and  lower  depths  coarse  and  fine 
vegetable  fibers  often  become  noticeable.  Beneath  this  mass  of 
organic  material  there  is  found  a  light-blue  or  drab  clay,  which 
in  places  is  somew^hat  sandy.  Along  the  margins  of  the  larger 
areas  and  bordering  the  banks  of  the  open  ditches  considerable 
fine  sand  and  silt  have  become  incorporated  with  the  Muck. 
In  the  northeastern  part  of  the  county  a  number  of  the 
Muck  areas  have  a  reddish-brown  fine  fibrous  substance  with 
which  there  is  mingled  but  a  small  amount  of  mineral  matter. 
This  phase  represents  the  transition  stage  between  Peat  and  true 
Muck.  As  these  areas  are  closely  associated  with  the  more  typical 
Muck  areas  and  become  darker  with  cultivation  and  more  thor- 
oughly oxidized  when  exposed  to  the  air,  they  have  been  mapped 
as  Muck.  Other  areas  of  Muck  occur  as  isolated  patches  from 
one  to  many  acres  in  extent  in  the  intermorainic  plain  which  ex- 
tends diagonally  across  Lake,  Eel  River,  and  Perry  townships. 
Long,  narrow  strips  of  Muck  also  occur  along  what  were  probably 
small  stream  channels  during  glacial  times^  and  all  of  the  pres- 
ent lakes  of  the  area  are  surrounded  by  narrow  fringes  of  the 
type. 

Occupying  depressions  the  Muck  areas  are  level  and  flat  and 
possess  poor  natural  drainage.     They  receive  the  drainage  from 
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higher  ground,  and  otten,  <n'en  in  times  of  drought,  the  water 
table  is  very  close  to  the  surface.  Artificial  drainage  is  therefore 
necessary  before  cultivated  crops  can  be  successfully  grown.  A 
great  deal  of  good  has  been  accomplished  by  the  construction  of 
larg(^  open  diteh(*s,  into  which  lateral  tile  drains  and  open  ditches 
empty,  but  much  yet  renmins  to  be  done  in  this  direction.  Muck 
areas  rt^piesent  depressions  of  various  kinds  in  which  there  has 
been  a  great  accumulation  of  organic  matter  resulting  from  the 
decay  of  the  plants  which  have  grown  in  these  wet  places.  The 
(i(*gree  of  the  decomposition  is  the  distinguishing  feature  between 
Muck  and  Peat,  the  former  representing  a  more  advanced  state 
of  decompa-ition  than  the  latter.  Along  the  margins  of  the 
larger  areas  and  bordering  the  banks  of  the  open  ditches  a  con- 
siderable amount  of  silt  and  tine  sand  is  mixed  with  the  organic 
matter.  This  is  either  a  result  of  overflow  in  the  ditches  or  of 
wash   from  higher  ground. 

Many  of  the  Muck  areas  support  excellent  pasturage,  but  the 
greatc^r  part  of  the  type  is  covered  with  a  dense-growth  of  golden- 
rod,  coarse  grasses,  and  willows.  Corn  is  grown  on  the  better 
drained  areas  and  when  not  injured  by  rains  or  early  frosts 
yields  from  60  to  100  bushels  per  acre.  The  quality  of  corn,  how- 
ever, is  inferior  to  that  grown  upon  the  other  soil  types.  Large 
yields  of  potatoes  are  secured  on  the  Muck  areas,  but  they  are 
usually  inferior  in  (juality.  The  areas  having  considerable  sand 
and  wash  material  mixed  with  the  mucky  surface  proiluce  larger 
yields  and  a  product  of  better  (|uality.  Cabbage,  onions,  celery,  and 
peppermint  are  grown  to  a  limited  extent  and  considering  th<j 
abundant  yields  it  is  surprising  that  these  crops  are  not  grow^n  more 
extensively. 

In  handling  Muck  soils  it  has  frequently  been  found  that  they 
can  be  considerably  improved  by  the  use  of  coarse  barnyard  ma- 
nure, and  also  by  the  use  of  straw  or  other  coarse  litter,  which 
should  be  thoroughly  incorporated  with  the  Muck.  Throughout 
the  central  States  it  has  been  found  that  commercial  fertilizers, 
containing  a  large  percentage  of  potash  salts,  are  especially  bene- 
ficial upon  Muck  and  Peat  soils.  A  fertilizer  establishment  bleated 
near  Ft.  Wayne  uses  Muck  as  a  filler  in  the  mixing  and  prepara- 
tion of  its  fertilizers. , 

Peat. 

Peat  consists  of  3  feet  or  more  of  coarse  brown  vegetable  fiber 
more  or  less  permanently  saturated  with  water.    When  thoroughly 
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drained  and  tilled  the  fibrous  material  readily  breaks  up  into  a 
fine  powder  closely  resembling  snuff  both  in  texture  and  color.  It 
contains  practically  no  mineral  matter  and  when  dry  burns  readi- 
ly, often  to  a  depth  of  several  feet. 

Only  a  few  typical  areas  of  Peat  occur  in  Allen  County,  but 
where  possible  these  were  separated  from  Muck.  The  largest  body 
of  the  type  occurs  southwest  of  Fort  Wayne  in  the  ^ ^prairie.'' 
A  portion  of  this  area  is  under  cultivation,  potatoes  being  almost 
exclusively  grown.  In  favorable  seasons,  when  the  rainfall  is  be- 
low the  average,  potatoes  yield  from  150  to  300  bushels  per  acre, 
though  over  400  bushels  have  been  grown  on  an  acre.  The  (juality, 
however,  is  generally  poor.  Less  than  a  half  dozen  other  small 
patches  of  Peat  occur  and  these  are  all  confined  to  the  northern  part 
of  the  county.  They  are  not  cultivated,  but  support  a  dense  growth 
of  weeds,  bushes,  and  aciuatic  plants,  and  also  a  few  elm  trees. 

Meadow. 

The  Meadow  of  this  area  includes  the  usual  type  of  wet,  low- 
lying  narrow  strips  of  waste  land  along  the  smaller  streams,  and 
also  a  few  low-lying  areas  in  the  uplands. 

The  soil  of  the  Meadow  strips  is  variable,  but  for  the  most  part 
is  a  dark-colored  clay  or  clay  loam.  Where  the  Meadow  is 
swampy  there  is  usually  found  a  coating  of  Muck,  a  few  inches 
in  thickness.  In  depressions  the  soil  is  a  heavy  black  clay  upon 
which  water  stands  the  greater  part  of  the  year.  These  areas 
if  reclaimed  by  proper  drainage  would  in  time  become  similar  to 
the  Miami  black  clay  loam.  Morst  of  the  Meadow  areas  are  unfit 
for  cultivation  at  present  and  are  left  in  timber  and  grass. 

Summary. 

Allen  County  is  located  in  the  northeastern  part  of  the  State  o*: 
Indiana.  The  surface  features  vary  from  the  nearly  level  prairie- 
like areas  of  the  glacial  lake  beds  to  the  gently  rolling  and  hilly 
country  of  the  terminal  moraines. 

The  average  elevation  above  sea  level  is  about  800  feet.  The 
county  has  an  area  of  about  667  square  miles  or  426,880  acres. 

Allen  County  was  organized  in  1823,  but  not  until  the  decade 
of  1840-1850  was  there  a  marked  influx  of  settlers. 

The  yearly  rainfall  ranges  from  31  to  52  inches,  with  a  mean  of 
38.7  inches.  The  absolute  maximum  temperature  is  104°  F.,  ab- 
solute minimum  -25°  F.,  and  annual  mean  49°  F. 
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The  drainage  is  principally  into  Lake  Erie  through  the  Mau- 
raee  River  and  its  tributaries.  The  western  part  of  the  county 
drains  into  the  Wabash  through  Eel  River,  Aboite  and  Little 
Prairie  creeks,  and  their  tributaries. 

The  agriculture  of  Allen  County  is  in  a  prosperous  condition. 
Corn,  wheat,  oats,  clover,  and  timothy  are  the  principal  products. 
Dairying  and  live-stock  raising  are  practiced  only  in  a  limited  way. 

The  importance  of  crop  rotation  is  recognized,  though  no  system 
is  strictly  adhered  to.  Stable  manure  is  widely  used.  Farm  labor 
is  paid  $15  to  $30  per  month,  with  board. 

The  average  size  of  farms  is  about  90  acres  and  over  one-half 
of  them  are  operated  by  the  ouTiers.  Most  of  the  land  in  the 
county  is  improved.  Value  of  farm  land  ranges  from  $50  to  $100 
an  acre  for  the  clay  uplands  to  $100  or  $150  an  acre  for  the  best 
drained  and  improved  bottom  land. 

A  number  of  steam  and  electric  railways  give  ample  trans- 
portation facilities  for  all  parts  of  the  county. 

Fourteen  soil  types  were  recognized  in  this  survey.  These  are 
all  composed  of  glacial  material  and  range  from  sand  to  clay. 
The  light-colored  soils  represent  the  well-drained  drift  materials, 
while  the  dark  soils  are  those  which  have  remained  in  a  swampy 
or  poorly  drained  condition  for  a  considerable  period.  The  Mi- 
ami series  with  two  members  and  the  Dunkirk  series  with  three 
represent  the  light-colored  soils.  The  Clyde  series  embraces  the 
dark-colored  glacial  lacustrine  soils  with  three  members.  Of  the 
alluvial  soils  two  belong  to  the  Wabash  and  one  to  the  Waverly 
series.     Muck,  Peat,  and  Meadow  are  the  three  remaining  types. 

The  Miami  clay  loam  is  the  predominating  type.  It  is  the 
general-purpose  soil  of  the  county,  and  constitutes  more  than  one- 
half  of  the  area  of  the  county.. 

The  Miami  black  clay  loam  when  properly  drained  produces 
large  yields  of  corn  and  grass. 

The  Clyde  soils  are  best  suited  to  com.  They  require  artificial 
drainage,  and  deep  plowing  in  the  case  of  the  clay  would  increase 
the  crop  yields.  Clyde  clay  is  a  very  desirable  soil  for  sugar 
beets,  and  their  acreage  could  be  profitably  extended. 

The  Dunkirk  soils  are  best  suited  to  crops  requiring  a  light, 
sandy  soil.  The  fine  sand  is  an  ideal  soil  for  early  truck.  Most 
of  the  market-garden  produce  consumed  in  Fort  Wayne  is  grown 
upon  this  type.  The  sandy  loam  is  the  best  wheat  soil,  and  ap- 
ples do  exceptionally  well  upon  it.  The  gravel  subsoil  of  this  type 
is  used  for  road-surfacing  material. 
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Of  the  alluvial  soils,  the  Wabash  fine  sand  and  silt  loam  are 
subject  to  frequent  overflow,  but  in  favorable  seasons  produce 
large  yields  of  com  and  grass.  The  Waverly  silt  loam  is  deficient 
in  organic  matter  and  is  best  suited  to  grass. 

Peat  and  Muck  when  thoroughly  drained  produce  abundantly 
of  corn  and  potatoes,  but  the  yield  of  corn  is  usually  light  and 
chaffy  in  quality.  Special  crops,  such  as  celery,  onions,  and  pep- 
permint, should  prove  remunerative.  Meadow  land  is  best  suited 
to  pasturage. 

The  light-colored  soils  are  in  need  of  humus.  Manure  and 
catch  crops  turned  under  for  green  manure  should  be  more  ex- 
tensively used.  Much  clover  is  grown  for  hay  and  seed,  but 
more  of  it  should  be  fed  on  the  farm  and  returned  to  the  soil  as 
manure.  Alfalfa  has  been  successfully  grown  upon  the  Miami  clay 
loam  and  the  Dunkirk  sandy  loam.  It  is  an  ideal  forage  crop  for 
all  stock  and  a  splendid  soil  renovator.  It  should  be  more  ex- 
tensively grown. 


Soil  Survey  of  Madison  County. 


By  R.  T.  Avon  Hurke  and  LaMott  Ruhlen. 
U.  S.  Bureau  of  Soils. 


LOCATION  AND  BOUNDARIES  OF  THE  AREA. 

Madison  County  is  located  in  the  central  part  of  Indiana,  north- 
east of  Indianapolis.     The  county  is  a  rectangle,  with  a  width 


Fio.  1. — Sketch  map  showing  position  of  the  Madison  County  area,  Indiana. 

(3S4) 
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east  and  west  of  15  miles  and  a  length  north  and  south  of  30 
miles,  comprising  an  area  of  450  square  miles.  It  is  bounded  on 
the  north  by  Grant  County,  on  the  east  by  Delaware  and  Henry 
counties,  on  the  south  by  Hancock  County,  and  on  the  west  by 
Hamilton  and  Tipton  counties. 


Climate. 

In  the  area  surveyed  the  climatic  conditions  are  about  the  same 
as  the  average  mean  temperature  and  precipitation  for  the  State. 
The  following  table  is  taken  from  the  report  (1903)  of  the  Weath- 
er Bureau  Station  at  Anderson,  near  the  center  of  Madison 
County : 

XORMAL  MONTHLY  AND  ANNUAL  TEMPERATURE  AND  PRECIPITATION. 


Month. 


January.. 
February, 

March 

April 

May 

June 

July 


Anderson. 

Temper- 

Precipi- 

ature. 

tation. 

•F. 

Inches.. 

29.3 

2  37 

27.9 

1.97 

38.4 

4.02 

51  9 

2.68 

62.5 

3.49 

71.6 

2.86 

75.2 

3.89 

Month. 


August 

September 

October 

November 
December. 

Year.... 


Anderson. 


Temper- 
ature. 


*F. 

74.0 
67.5 
55.6 
41.9 
30.7 


Precipi- 
tation. 


Inches. 


4 
2 
2 
3 
2 


15 
75 
08 
98 
65 


52.2 


36  89 


The  records  at  Anderson  for  the  past  several  years  show  the 
average  dates  of  the  last  killing  frost  in  spring  and  the  first  kill- 
ing frost  in  fall  to  be  April  18  and  October  19,  respectively'. 

Phvmukjiiapjiy  AND  Geology. 

Madison  (*ounty  hxis  an  average  elevation  of  about  800  feet 
above  sea  level.  T\w  Hurfaee  features  in  general  consist  of  a  gently 
undulating  plain,  with  broad,  level,  interstream  areas  more  or 
less  rolling  as  they  near  the  water  courses. 

A  b(»lt  about  'A  m'lUm  wide,  with  the  features  of  a  dissected 
ridge  and  consisting  of  a  heterogeneous  mass  of  bowlders,  sands, 
and  gravels  typical  of  glaciated  regions,  occurs  along  Kilbuck 
(Jreek.  It  passes  through  Anderson,  following  the  southeast  sidt? 
of  Prairie  ('reek,  and  extending  to  Lick  Creek,  3  miles  southwest 
of  Pendleton,  and  is  cut  by  White  River,  just  north  of  Anderson. 

The  meandering  of  White  River  has  built  up  tw^o  distinct  ter- 
races, the  higher  terrace  being  bordered  by  rounded  bluffs  of  low 
elevation,  while  along  the  smaller  streams  are  usually  found  nar- 
row overflow  bottoms.     With  the  exception  of  Kilbuck,  Pall,  and 
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Lick  creeks,  the  streams  flow  in  shallow  channels,  sloping  gradual- 
ly to  the  uplands. 

The  north  fork  of  White  River,  which  flows  slightly  north  of 
west  through  the  county,  receives  the  greater  part  of  the  drainage 
waters  beyond  the  county  line.  Pipe  Creek  rises  in  Delaware 
County,  flows  southwest,  and  empties  in  to  White  River  about  a 
mile  beyond  the  western  boundary,  draining  the  northern  and 
Qortheastern  parts  of  the  area  surveyed.  Kilbuck  Creek  rises  in 
Delaware  County  and  drains  the  eastern  part  of  Madison  County, 
flowing  into  the  White  River  near  Anderson.  Duck  Creek  rises  on 
the  ''Black  Flats,''  flows  southwest  through  Elwood,  and  empties 
into  White  River  in  Hamilton  County.  This  creek  is  nothing  more 
than  a  series  of  public  drainage  ditches,  converging  into  one  main 
ditch,  constructed  for  the  better  drainage  of  what  was  once  a  great 
marsh.  Fall  Creek  and  Lick  Creek  flow  in  nearly  parallel  courses, 
coming  together  in  the  extreme  southwestern  part  of  the  county, 
and  there  emptying  into  the  White  River.  The  area  between  these 
two  creeks  is  more  rolling  than  the  northern  uplands.  The  country 
drainage  passes  by  way  of  White,  Wabash,  Ohio,  and  Mississippi 
rivers  to  the  Gulf  of  Mexico. 

The  underlying  rocks  in  Madison  County,^  as  exposed  along 
streams  that  have  cut  through  the  glacial  drift,  belong  to  the  Silu- 
rian and  Devonian  rock  systems.  The  Upper  Silurian  occupies  the 
eastern  and  northern  parts  of  the  county,  and  is  represented  only  by 
the  Niagara  group.  The  limestones  of  this  series  occur  at  several 
points  along  White  River  in  its  course  through  the  county,  and  are 
overlain  in  most  places  by  soft,  crumbly  shales.  It  has  also  been 
exposed  along  Prairie  Creek,  about  2  miles  south  of  Anderson,  and 
outcrops  also  in  several  places  along  Pipe  Creek. 

The  Devonian  strata,  consisting  of  the  Corniferous  limestones 
and  Oriskany  sandstones,  underlie  the  glacial  drift  in  the  south- 
western comer  of  the  county,  embracing  all  of  Green  Township  and 
parts  of  Fall  Creek  and  Stony  Creek  townships.  The  largest  and 
boldest  outcrop  in  the  county  occurs  at  the  falls  near  Pendleton, 
where  the  rock,  which  is  a  sandstone  said  to  be  closely  related  to 
the  Oriskany,  is  exposed.  The  caliciferous  strata  of  the  Oriskany 
series  appears  in  the  stream  bed  a  mile  above  Pendleton,  on  Fall 
Creek.  It  also  outcrops  near  the  Hamilton  County  line,  near  Fish- 
ersburg.  The  Corniferous  limestone,  the  upper  member  of  the 
Upper  Silurian  in  this  county,  outcrops  at  Fosters  Branch,  4  miles 


1  Facts  relating  to  the  geology  of  Madison  County  are  drawn  largely  from  the 
report  of  the  Indiana  State  Soryey,  1884,  hy  Ryland  T.  Brown. 
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below  Pendleton,  at  a  point  near  the  county  line.  The  rock  at  this 
point  is  a  compact,  crystalline  limestone,  and  makes  good  founda- 
tion stone. 

The  underlying  rocks  of  Madison  County  have  such  a  limited 
exposure  as  to  have  little  influence  on  the  soils.  The  greater  part 
of  the  county  is  covered  with  a  deep  deposit  of  glacial  drift,  laid 
down  during  the  advance  and  retreat  of  the  ice  sheet.  A  belt  ex- 
tending from  the  northeast  corner  of  Richland  Township  to  Ander- 
son, and  thence  down  the  valley  of  Prairie  Creek  past  Pendleton 
to  the  southern  boundary  of  the  county,  covers  a  region  of  eroded 
valleys  bordered  by  hills  of  washed  gravel.  This  gravel  was  de- 
posited by  streams  beneath  the  melting  glacier,  the  finer  sediments 
being  carried  on  to  form  the  surfaces  of  areas  to  the  south.  The 
southeastern  side  of  the  glacial  river  bed,  which  stretches  from 
White  River  to  Fall  Creek,  along  what  is  now  known  as  Prairie 
Creek,  is  bordered  by  a  distinct  lateral  moraine,  composed  largely 
of  gravel  and  bowlders.  This  moraine  often  reaches  a  height  of 
40  or  50  feet  above  the  level  of  the  old  river  bed. 

This  valley  of  erosion  is  about  a  mile  in  width,  and  is  depressed 
about  30  feet  below  the  general  surface  of  the  county.  The  valley 
crosses  Fall  Creek,  and  narrows  as  it  approaches  Lick  Creek  near 
the  Hancock  County  line.  At  the  point  where  it  crosses  Fall  Creek 
the  surface  is  profusely  strewn  with  bowlders  of  granite,  gneiss, 
and  trap  rock.  Southeast  of  this  ancient  valley  gravel  hills  are 
very  numerous,  but  these  are  usually  covered  with  a  deposit  of  clay 
loam.  North  and  west  gravel  beds  are  rare,  and  entirely  disappear 
as  the  northern  county  line  is  approached. 

SOILS. 

The  soils  of  Madison  County  are  largely  made  up  of  clay  loam, 
with  smaller  areas  of  muck  and  sandy  loam.  Altogether  there  are 
four  types  of  soil,  exclusive  of  Meadow. 

The  following  table  gives  the  extent  of  each  of  these  types  and 
the  part  which  each  forms  of  the  whole  area: 


AREAS  OF  DIFFERENT  SOILS. 


Soil. 

Acres. 

Per  cent. 

Miami  clav  loam 

232.640 

31.360 

10.816 

2.240 

1.152 

83.6 

Miami  black  clay  loam 

11.3 

Meadow    

3.9 

Madiflon  loam 

.8 

Muck 

.4 

Total 

278.208 

22  —33700 
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Miami  ('lav  Li)AM. 

Tlu*  Miami  r\i\y  loam  <*onsi.sts  of  a  loam  or  silty  loam  varying  in 
<|f[>th  from  H  to  ll2  inches,  i^radinsr  into  a  <*lay  or  rlay  loam  of  a 
stiff,  heavy  eha raster  which  iia>»  a  <iepth  of  -l  U'oX  or  more,  iind  is, 
in  lii?*ii,  inwierlain  hv  t?ravel  or  i?rav»^llv  ciav.  The  (»olor  of  the 
M)il  varies  from  liirht  to  dark  i?ray,  although  tlie  lighter  eolor  is 
more  ijfoneral,  while  tlie  subsoil  is  of  a  dark-yellow  or  mottled  color, 
Ijecominsr  li^rhter  as  it  approaehes  the  underlying  gravelly  clay. 

The  depth  of  the  material  from  which  the  soil  is  derived  is 
variable.  Xear  Pendleton  the  underlying  rock  is  only  about  3  feet 
below  the  siiKaee,  but  in  general,  berw»»en  the  subsoil  and  the  rock 
there  are  strata  of  gravel Iv  and  bowlder  elavs.  In  the  subsoil,  at 
deptl)!4  van'ing  from  12  to  'iH  inches,  are  found  in  a  number  of 
places  pockets  of  eross-bedded  gravels  and  sands.  Wher^  these 
occur  near  the  surface  they  have  residted  in  a  phase  of  the  Miami 
clay  loam  whi<*h  can  be  descinbed  as  a  gravelly  loam,  underlain  by 
a  gravelly  clay  or  gravel.  This  phaKe  occurs  in  very  narrow 
stn^aks,  rarely  exceerjing  a  width  of  4()  feet,  paiticularly  along  the 
I'iver  bluffs  and  the  watersheds  of  the  larger  streams,  and  is  the 
result  of  general  surface  washing  and  erosion.  The  proximity  of 
such  pockf^s  to  the  surface  causes  a  more  or  less  droughty  condi- 
tion of  the  soil.  The  more  impoi'tant  of  these  arejis  an*  indicated 
on  the  map  by  the  gravel  symbol. 

The  Miami  clay  loam  occupies  about  Kl  per  cent  of  the  entire 
area  of  the  county,  and  extends  for  many  miles  beyond  the  limits 
of  the  present  survey.  It  occurs  with  remarkable  uniformity  in 
different  parts  of  the  co!inty,  with  the  exception  of  such  changes 
as  attend  the  varying  drainage  conditicms  of  local  areas. 

The  surface  features  of  this  type  are  gently  rolling,  becoming 
more  rolling  and  broken  as  it  approaches  the  water  courses. 

The  Miami  clay  loam  is  derived  from  the  mantle  of  drift  which 
was  laid  down  subserpient  to  the  deposition  of  the  bowlder  clay  in 
the  waters  in  front  of  the  givat  ice  sheet  during  its  recession.  Over 
the  type  occurs  a  scattering  of  erratic  bowlders,  supposeil  to  have 
been  brought  from  remote  regions  by  the  agency  of  icebergs.  Thes(^ 
erratics  are  not  so  numerous  as  to  interfere  with  cultivation. 

At  the  time  of  the  early  settlements  the  Miami  clay  loam  was 
generally  in  a  pK)orly  drained  condition.  Tiling  and  surface  ditch- 
ing have  done  much  to  improve  its  condition,  although  at  present 
there  are  many  small  areas  of  local  importance — particularly  in  the 
large,  level,  interstream  areas — which  are  badly  in  need  of  more 
pf^rtoci  drainage. 
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The  original  timber  growth  on  this  type  consisted  of  oak,  ash, 
hickory,  elm,  beech,  and  sugar  maple.  These  forests  have  gradu- 
ally disappeared,  and  now  only  a  few  scattered  wcodlots  are  en- 
countered. 

The  soil  of  the  Miami  clay  loam  is  easy  to  cultivate;  the  sub- 
soil, upon  drying,  breaks  up  into  small  cubes,  the  soil  becomes  loose 
and  friable,  and  is  a  very  productive  soil  type.  It  is  used  for 
general  farming  purposes,  producing  chiefly  such  crops  as  corn, 
wheat,  oats,  and  grass.  Some  garden  truck  is  grown,  and  orchard- 
ing is  also  carried  on  to  some  extent.  No  system  of  crop  rotation  is 
generally  followed.  Corn  may  be  grown  one  or  more  years  in  the 
same  field,  then  wheat  or  oats,  followed  by  grass  for  two  years. 
The  fields  are  then  left  in  pasture  for  a  period  of  three  or  four 
years.  Many  farmers  sow  corn  continuously  for  four  or  five  years, 
and  follow  it  with  wheat  for  about  the  same  number  of  seasons. 
This  is  in  turn  followed  by  timothy  and  clover,  w^hich  iniii  two 
years,  and  the  fields  are  then  used  for  pasturage  for  indefinite 
periods. 

In  good  seasons  the  average  yields  of  the  field  crops  are  given  as 
follows:  Corn  60  bushels,  wheat  20  bushels,  oats  from  15  to  40 
bushels,  and  hay  from  1  ton  to  li  tons  to  the  acre. 

Orchards  are  few  in  number,  and  the  acreage  in  tree  fruits 
could  be  profitably  increased.  Apple  and  pear  trees  and  grape 
vines  were  found  to  be  of  good  growth  and  thrifty  w^here  the  soil 
was  well  drained. 

Mechanical  analyses  of  the  fine  earth  of  the  soil  and  subsoil  of 
this  type  are  given  in  the  following  table : 
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1.88 
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7.60 

7.54 
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.88 
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9467 

Subsoil  of  0466... 

Stiff  clay  loam,  8  to 
36  inches. 

2.58 

.58 

1.86 

2.94 

21.30 
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36.12 
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Stiff  clay  loam,  11 
to  36  inches. 

.75 
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Miami  Black  Clay  Loam. 

The  Miami  black  clay  loam  consists  of  a  clay  loam  having  a 
depth  of  10  inches,  grading  into  a  stiff,  silty  clay. 

When  wet  this  type  has  a  characteristic  dark-gray  or  black 
color,  which,  as  the  soil  dries,  turns  to  an  ashy  gray.  The  imme- 
diate subsoil  is  very  darkly  mottled,  but  at  depths  exceeding  24 
inches  it  generally  becomes  lighter,  assuming  the  same  color  as 
the  subsoil  of  the  Miami  clay  loam. 

The  Miami  black  clay  loam  occupies  slightly  more  than  11  per 
cent  of  the  area  of  the  entire  county.  It  is  found  in  a  large  tract 
of  irregular  outline  in  the  northwestern  corner  of  the  county,  in 
the  vicinity  of  Elwood.  Another  area  is  found  along  the  northern 
county  line,  in  Boone  Township,  while  a  few  isolated  areas  occur 
east  of  Alexandria.  There  are  also  many  areas  too  small  to  map, 
occurring  in  depressions  throughout  the  Miami  clay  loam. 

The  level  or  troughlike  depressions  occupied  by  the  Miami  black 
clay  loam  were  formed  upon  the  recession  of  the  great  ice  sheet  at 
the  close  of  the  glacial  epoch.  These  lands  became  swamps  or 
ponds,  and  to  the  later  accumulation  of  decaying  vegetable  matter 
with  the  wash  from  surrounding  soils  is  attributed  the  formation 
of  this  type. 

In  its  natural  condition  the  Miami  black  clay  loam  is  wet  and 
cold,  the  result  of  imperfectly  established  drainage.  The  greater 
part  of  the  type  originally  swampy  has  been  completely  or  partially 
reclaimed  by  the  use  of  tile  and  surface  ditches,  but  there  are  still 
considerable  areas  that  could  be  reclaimed  in  this  way.  This  type 
is  usually  difficult  to  till.  It  breaks  up  into  clods  and  the  surface 
becomes  cracked  and  broken  during  hot  weather.  Where  the 
drainage  is  good  and  the  soil  receives  the  necessary  care  and  at- 
tention, it  is  slightly  more  productive  than  the  Miami  clay  loam. 

Like  the  Miami  clay  loam,  this  soil  is  used  for  general  farming 
purposes,  largely  for  the  production  of  corn,  wheat,  oats,  and  grass. 
Corn  yields  about  60  bushels,  oats  about  50  bushels,  wheat  from  15 
to  20  bushels,  and  hay  from  1^  to  2  tons  to  the  acre. 

The  lack  of  definite  methods  of  crop  rotation  is  as  marked  on 
this  type  as  on  the  Miami  clay  loam. 

The  following  table  gives  mechanical  analyses  of  samples  of  the 
soil  and  subsoil  of  this  type : 
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MECHANICAL  ANALYSES  OF  MIAMI  BLACK  CLAY  LOAM. 


No. 


Mi8 
9480 
9481 
9479 


LOCAUTT. 


6  miles  NE.  of 

Elwood. 
4  miles    SE.    of 

Elwood. 
Subsoilcf  9480. .. 

Subsoil  cf  9478... 


Description. 


Clay  loam,  0  to  8 

inches. 
Black  clay  loam,  0 

to  11  inches. 
Stiff  silty  clay,  11  to 

36  inches. 
Stiff  silty  clay;  8  to 

36  inches. 


5.56 

3.93 

.78 

2.75 


S 

a 


2^ 


o 


0.40 
.86 
.72 
.32 


1.50 
3.18 
1.78 
1.62 


2.- 

2(3 
as 


2.00 
3.76 
1.86 
1.64 


i 


o 

3  . 

d 

.Is 


7.88 

11.68 

6.16 

5.54 


a  . 

-ofe 


g  a 
«a  a 

So 


12.12 
9.92 
7.08 
7.78 


a 
a 


-  u 


56.82 
48.96 
59.16 
57.10 


la 
o 


18.40 
21.50 
23.24 
25.88 


Madison  Loam. 

The  Madison  loam  consists  of  loose,  friable,  brown  or  yellow 
loam  or  fine  sandy  loam,  from  8  to  14  inches  deep,  resting  upon  a 
heavy  loam  or  clay,  which  usually  becomes  heavier  below  24  inches. 

The  lighter  variations  in  this  type  are  usually  found  as  it  ap- 
proaches the  water  courses,  while  the  heavier  phases  occur  near 
the  uplands.  Throughout  the  soil  and  subsoil  is  a  scattering  of 
well-rounded  gravel,  while  many  local  variations  occur  in  the  sub- 
soil, which  sometimes  consists  of  alternating  layers  of  sand  and 
clay,  with  an  occasional  lens  of  cherty  gravel. 

The  Madison  loam  has  a  very  limited  distribution  in  the  area 
surveyed,  occupying  less  than  1  per  cent,  of  the  area  of  the  county. 
It  occurs  in  the  second  bottoms.  The  surface  features  are  level  or 
slightly  inclined  toward  the  water  courses.  The  type  is  an  alluvial 
deposit,  laid  down  by  the  river  and  stream  when  they  flowed  at 
much  higher  levels  than  at  present.  The  soil  materials  are  derived 
from  the  wash  and  erosion  of  the  valley  slopes,  and  the  differences 
in  texture  are  the  result  of  the  varying  velocity  of  the  water  cur- 
rents in  which  the  deposition  took  place.  The  Madison  loam  is 
poorly  drained  in  places,  owing  to  seepage  of  the  drainage  from  the 
hills  through  the  gravel  strata  in  the  river  and  stream  bluflfs. 

The  soil  is  used  largely  for  the  production  of  corn,  wheat,  grass, 
and  truck.  It  yields  good  crops  of  corn  and  hay,  but  poor  crops 
of  wheat.  In  the  vicinity  of  Anderson  it  is  used  more  largely  for 
the  production  of  truck.  Cabbage,  tomatoes,  and  all  kinds  of  ber- 
ries do  well  on  this  soil,  and  it  is  even  better  adapted  to  potatoes 
and  the  root  crops. 

The  following  table  gives  mechanical  analyses  of  samples  of  the 
fine  earth  of  the  soil  and  subsoil  of  this  type : 
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MECHANICAL  ANALYSEH  OF  MADIHON  LOAM. 


No. 


94H4 

0482 

0483 
0486 


IXXALITY. 


1  mile  W.  of  An- 
dorson. 

2miIoK  N. of  An- 
derson . 

Kubiioilof  0482  . 

SubHoil  of  04H4 . . 


Dbkckiption. 


Liffht  loam,  0  to  16 

inche«. 
Fine  Handy  loam,  0 

to  18  inches. 
Loam,  18  to  36  inchfw 
Loam,  16  to  36  inche:r 


B  a 

9 

•SO 
3  o 

O 


16 
59 


B 
6 

CM    & 

-0 

o 


5.10  I  0.52 
1.33  '  1.40 


1.08 
.70 
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,-6 


0^ 


gs 
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2.64 

4.60 

3.80 
2.34 


dcS 

0)0 


2.36 
4  44 


o 

2  . 

§  - 


9.78 
17.00 


3.70  114.86 
2.48    16.06 


fed 


12.70 

11.12 

10.36 
17.16 


a 

6 


2^- 

'  0) 

•mm 

a: 


44.60 
34.14 

42.60 

;36.48 


s6 


ft* 


26.70 

27.30 

23.60 
24.60 


Muck. 

Muck  is  a  term  given  to  that  class  of  soils  known  as  cumulofce 
deposits,  in  which  organic  matter  in  various  degrees  of  decomposi- 
tion is  the  dominant  characteristic. 

The  largest  area  of  such  deposits  in  this  survey,  and  the  one 
chiefly  described,  lies  along  the  county  drainage  ditch  between  An- 
derson and  Pendleton,  east  of  the  turnpike  and  the  Cleveland,  Cin- 
cinnati, Chicago,  and  St.  Louis  Railroad.  The  type  also  occurs 
throughout  the  county  in  many  isolated  areas  of  insignificant  ex- 
tent. 

The  soil  is  usually  of  a  black  color,  less  often  a  rich  brown,  and 
contains  very  little  material  other  than  organic  matter.  The  depth 
of  the  deposit  is  variable,  ranging  anywhere  from  8  to  36  inches, 
although  exceptional  spots  occur  where  it  exceeds  a  depth  of  5  feet. 
There  is  a  gradual  change  in  the  color  and  texture  of  the  material 
as  the  depth  increases,  the  black  giving  way  to  a  yellowish-brown 
where  the  deposit  has  been  subjected  to  but  little  oxidation,  the 
tissues  of  the  mosses  and  grasses  being  very  plainly  seen.  Beneath 
this  mass  of  partially  decomposed  vegetation  there  is  a  deposit  of 
blue  clay,  of  a  stifT,  heavy  character,  practically  impervious  to 
water.  Interbedded  with  this  are  thin  lavers  of  lime  marl,  which 
rarely  exceed  1  foot  in  thicknt^ss.  No  layers  occur  near  the  surface, 
although  one  boring  showed  indications  of  such  a  deposit  at  a  depth 
of  8  feet. 

The  muck  areas  generally  occupy  poorly  drained  depressions, 
and  are  supposed  to  have  been  at  one  time  shallow  laKes  or  ponds. 
The  depressions  were  first  taken  by  ac[uatic  vegetation  of  swimming 
types,  followed  by  water  ferns,  coarse  sedges,  heaths,  and  sphagnum 
mosses,  with  willow,  alder,  and  birch  around  the  edges. 
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The  area  along  the  Pendleton  ditch  is  troughlike  and  is  supposed 
to  have  been  a  glacial  river  bed,  which  afterwards  became  a 
swamp  through  obstructed  drainage.  A  portion  of  this  swamp 
adjoining  this  area  shows  the  condition  of  this  type  at  an  earlier 
stage  of  its  development. 

In  the  Pendleton  ditch  area  drainage  conditions  vary  consider- 
ably. In  the  southern  part,  w^here  the  deposit  is  narrow  and  the 
slopes  steeper,  the  type  is  fairlj^  well  drained,  but  in  the  northern 
part  it  is  imperfectly  drained.  In  this  section  the  main  drainage 
ditches  should  be  lowered  and  the  number  of  laterals  increased. 
The  main  can  be  lowered  sufficiently  for  all  practical  purposes  just 
below  the  McCulluch  tract,  or,  if  a  greater  fall  is  desired,  the  cut 
could  be  deepened  at  Pendleton  Falls.  This  type,  w^here  cropped 
at  all,  is  used  for  the  production  of  corn  and  grass,  and  a  little 
truck.  The  first  two  grow  luxuriantly  where  perfect  drainage  has 
been  established. 

During  the  survey  numerous  local  spots  were  seen  throughout 
the  areas  of  high  water  table  where  corn  had  been  killed.  When 
the  surface  of  these  spots  dried  after  a  rain  they  were  usually  char- 
acterized by  the  formation  of  a  very  thin  white  crust. 

Samples  of  this  soil  taken  from  a  corn  field  near  Anderson  were 
collected  by  Prof.  F.  H.  King,  who  made  analyses  of  the  water- 
soluble  constituents  dissolved  by  treating  100  grams  of  soil  with 
500  cubic  centimeters  of  water.  The  results  are  given  in  the  fol- 
lowing table: 


CHEMICAL  ANALYSES  OF  THE  WATER-SOLUBLE  CONSTITUENTS  OF  MUCK. 

IParta  per  1,000,000.] 

K. 

Ca. 

MgS. 

NO,. 

HPO4. 

SO4. 

HCO,. 

CI. 

SiC. 

Under  poor  corn 

Under  ROod  com 

Com  killed 

46.18 
60.96 
29.84 

306.0 
160.0 
160.0 

93  84 
65.28 
46.92 

519.20 

354  40 

52.60 

12.8 
32.0 
20.0 

520.0  1     114.0 
178.0  1     124  0 
240  0       oa')  n 

30.0 
44.0 
16.0 

50  8 
98.9 
59.7 

The  figures  show  the  largest  amounts  of  potassium  and  phos- 
phoric acid  under  the  good  corn,  but  this  fact  probably  has  no  espe- 
cial significance,  since  the  amounts  of  all  the  essential  plant-food 
constituents  (presumably  in  a  readily  available,  because  readily 
soluble,  form)  are  in  excess  of  what  is  known  from  experience  to 
be  sufficient  for  cultivable  crops.  Indeed,  the  figures  show  that  th 
soluble  salts  are  present  in  sufficient  quantity  to  prove  dangerous 
to  many  crops,  and  this  warning  is  the  more  important  because  of 
the  white  crust  sometimes  observed  on  the  surface  of  this  soil  after 
a  prolonged  drought.     The  soil  from  the  spot  where  the  corn  was 
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killed  does  not  contain  quite  as  much  soluble  material  as  the  other 
spots  show,  and  it  seems  that  other  causes  were  operative  there, 
probably  the  rank  growth  of  weeds  observed  when  the  sample  was 
taken.  It  is  obvious  that  it  will  be  essential  to  the  development  of 
this  type  for  cropping  purposes  that  the  water  table  should  be 
lowered  to  3.5  or  4-  feet  below  the  surface.  For  this  purpose  tile 
drainage  is  preferable.  Similar  soils  have  been  profitably  treated 
in  this  way  in  Illinois,  Wisconsin,  Michigan,  and  other  areas  of 
Indiana.  A  very  instructive  and  detailed  bulletin^  on  the  treat- 
ment of  such  soils  has  been  issued  by  the  Indiana  State  Experi- 
ment Station.  A  description  of  the  successful  handling  of  similar 
soils  in  Michigan,  where  the  soil  has  been  found  especially  adapted 
to  onions,  cabbage,  peppermint,  and  celery,  has  been  described  by 
the  Bureau,^  The  application  of  potassiiim  salts,  after  drainage, 
as  a  temporary  corrective  on  these  soils,  has  proved  effective,  as 
reported  by  several  investigators,  and  the  Indiana  station  reports 
that  straw  was  nearly  as  effective.  Chemical  analyse*"  by  the  usual 
method  of  digestion  with  concentrated  hydrochloric  acid  have  gen- 
erally shown  that  these  soils  contain  what  would  normally  be  con- 
sidered ample  quantities  of  lime,  large  quantities  of  phosphoric 
acid,  and  very  large  quantities  of  nitrogen.  The  amounts  of  potash 
usually  reported  are  rather  below  what  is  obtained  from  productive 
soils.  A  thorough  aeration  and  ventilation  of  these  soils,  which  can 
be  obtained  by  cultivation  and  underdrainage,  would  probably 
make  them  very  valuable  in  the  course  of  a  few  years,  though  pos- 
sibly not  immediately  so. 

No  mechanical  analysis  of  this  type  is  given,  since  it  \»  made 
np  almost  entirely  of  organic  matter. 

MEADOW. 

In  this  report  Meadow  is  a  terra,  used  to  indicate  the  pooriy 
drained  areas  adjacent  to  water  courses  or  lands  subjected  to  over- 
flow or  seepage,  irrespectiTe  of  soil  texture  or  vegetation.  The 
Meadow  occupies  only  about  4  per  cent  of  the  area  of  the  county. 
It  now  forma  a  portion  of  the  permanent  pastures,  but  with  the 
establishment  of  better  drainage  it  can  be  made  to  produce  a  good 
quality  of  hay, 

»  PnTdne  trnlvorsity  AArrf«iiltnraI  IIzp«r1]iieiit  Station,  tliiprodactiTe  Black  SoOa^ 
Bun«»tfn  No.  ^,  Vol.  xrr.  Marr^h,  190a:  Lafayettiv  Ind. 

»  n.  ».  T)f»partftk»nt  ai  Ajfricnlture,  Fl*!d  Operations  <rf  the  Bortau'of  S6ils» 
IftAi.  grtii  Stirv<»y  of  Allegan  Conaty,  MlciL,  by  Elmer  O.  Ffppia  iijkd  Tbomas  D. 
RKe;  p.  lid. 
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Agricultural.  Development  and  Conditions. 

In  1818  the  Delaware  Indians,  who  occupied  a  portion  of  the 
county,  by  the  treaty  of  St.  Marys  ceded  their  territorial  rights  to 
the  United  States,  and  in  1823  withdrew  from  the  county.  At  this 
time  Madison  County  was  organized  from  Marion  County.  The 
first  permanent  settlement  in  the  county,  however,  antedated  its 
organization  about  five  years,  having  been  made  in  Fall  Creek 
Township  in  1818.  The  early  settlers  came  from  Virginia  and 
Kentucky.  They  found  the  county  heavily  timbered,  with  large 
tracts  of  poorly  drained  lands.  The  original  timber  growth  con- 
sisted of  oak,  ash,  walnut,  hickory,  and  sugar  maple.  The  first 
town  to  be  founded  was  Pendleton,  followed  by  Anderson  and 
Chesterfield.  The  county  did  not  grow  very  rapidly,  being  outside 
the  line  of  travel,  but  with  the  building  of  railroads,  between  1851 
and  1891,  the  county  made  great  strides  and  its  progress  has  con- 
tinued rapid  to  the  present  time. 

Madison  County  is  now  one  of  the  most  prosperous  counties  of 
Indiana.  There  are  three  incorporated  cities  within  its  boundar- 
ies, and  the  total  population  is  over  70,000.  The  manufacturing 
and  agricultural  interests  are  in  a  flourishing  condition,  presenting 
a  wide  range  of  industrial  pursuits,  and  supplementing  each  other 
in  the  general  development  of  the  county.  The  great  growth  of 
manufacturing  interests  is  attributable  to  the  discovery  of  gas  and 
oil,  the  use  of  which  lessens  the  cost  of  production  and  enables 
the  manufacturers  more  easily  to  compete  with  kindred  industries. 

The  chief  agricultural  interest  is  stock  raising.  This  is  car- 
ried on  in  connection  with  general  farming.  Some  roughage  and 
grain  are  sold  direct  to  local  buyers,  but  the  more  enterprising 
farmers  convert  a  great  part  of  their  field  crops  into  beef  or  other 
meats. 

The  stock  consists  of  horses,  mules,  cattle,  sheep,  and  swine. 
Large  numbers  of  horses  are  raised,  more  particularly  in  the  south- 
ern part  of  the  county.  These  are  chiefly  road  and  draft  types, 
grade  mares  being  bred  to  Percheron,  Clydesdale,  English  Shire, 
and  trotting  stallions.  The  few  mules  raised  are  used  mostly  to 
supply  the  local  demand  for  work  animals  of  this  type.  The  cat- 
tle are  raised  for  dairy  and  beef  purposes.  The  dairy  cattle  are 
few  in  comparison  with  the  beef  cattle,  and  consist  of  Jerseys  and 
Holsteins.  The  dairy  herds  are  usually  found  in  the  neighborhood 
of  cities  9r  ,^rge  towns  where  dairy  products  can  be  readily  dis- 
posed of.    'The  beef  cattle  consist  of  graded  Shorthorns  and  Here- 
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fonls,  thi*  foniHT  ])iV4loiniiiatiiig.  Some  herds  of  23  or  30  cows 
are  kept  to  proiluee  beef  calves,  although  the  greater  number  of 
calves  in  the  count v  are  raised  bv  farmers  \i'ith  onlv  two  or  three 
cows.  These  animals,  when  matured,  are  either  fattened  by  the 
owner  or  are  bought  up  by  farmers  who  make  a  business  of  feed- 
ing. A  great  number  of  young  st^^ere  are  imfwrted  from  areas 
which  have  large  tracts  of  cheap  pasture  lands.  These  are  turned 
out  on  the  pastures  and  during  the  fall  and  winter  fattened  on 
corn  or  ensilage.  The  latter  is  not  iLsed  extensively  at  present,  but 
its  use  is  growing  constantly.  The  hogs  consist  of  graded  Poland- 
China,  Berkshire,  Chester  White,  and  Duroc-Jersey.  The  first  and 
the  last  are  most  numerous.  There  are  few  pure-bred  hogs  in  the 
county,  but  the  graded  stock  is  very  good.  Hogs  form  the  main 
product  of  many  of  the  farms  and  ccnsume  the  greater  part  of  the 
corn  produced  in  the  area. 

Sheep  are  verj-  scarce,  but  those  seen  consist  of  good  grades, 
with  a  predominance  of  Shropshire  blood.  The  farmers  in  general 
favor  the  grades  and  cresses,  as  they  are  considered  more  hardy 
than  the  pure-bred  animals. 

The  farm  houses  of  the  area  are  usually  two-story  frame  struc- 
tures of  verj'  simple  design.  The  outbuildings  consist  of  a  large 
barn,  a  corn  crib,  and  a  shelter  for  stock.  The  barns  are  mostly  of 
the  large,  rectangular  type,  though  ''bank"  barns  are  gradually 
displacing  the  older  ones,  owing  to  their  better  facilities  for  stor- 
ing and  feeding  the  crof)s.  There  are  a  few  round  barns,  and 
these  are  generally  regarded  as  the  best  type,  considering  economy 
of  space  and  cost  of  construction.  The  cattle  sheds  are  commonly 
of  the  straw  type.  The  timbers  are  put  up  and  the  wheat  straw 
blown  over  them  from  the  thrashing  machine. 

The  best  general  conditions  in  the  area  are  found  in  the  vicinity 
of  Pendleton,  west  and  north  toward  Anderson,  and  then  east ;  and 
also  in  the  vicinit\'  of  Alexandria,  El  wood,  and  Summit  ville.  The 
worst  conditions  occur  on  the  poorly  drained  areas,  more  particu- 
largly  on  the  areas  of  Miami  black  clay  loam. 

The  farms  are  usually  well  fenee<l,  and  equippeil  with  improved 
types  of  modern  machinery.  InsuflScient  care  is  given  these  tools, 
and  they  are  often  left  exposed  to  the  weather  throughout  the 
winter. 

The  farms  varj-  greatly  in  size.  There  are  71  farms  of  less  than 
3  acres,  and  only  1  of  over  1,000  acres.  There  are  1,090  farms  con- 
taining between  50  and  100  acres,  and  705  containing  between  100 
and  175  acres.     The  average  size  for  all  farms  in  the  county  is 
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81.9  acres.     The  value  of  the  farm  lands  ranges  from  $60  to  $100 
an  acre,  depending  upon  location  and  improvements. 

Of  the  3,346  farms  in  Madison  County,  as  given  by  the  Twelftli 
Census,  more  than  half  are  operated  by  the  owners.  About  one- 
third  are  cultivated  by  tenants,  by  far  the. greater  number  of  whicli 
are  share  tenants.  On  the  share  basis  the  owner  receives  one-h:df 
the  crops,  the  tenant  furnishing  the  seed.  The  cash  rental  ranges 
from  $2  to  $6  an  acre.  The  leases  are  usually  made  out  for  periods 
of  from  one  to  five  years.  Landlords  prefer  the  system  of  crop 
rent,  as  the  tenant  in  this  case  usually  takes  better  care  of  the  land. 

Fanners  usually  have  considerable  trouble  in  securing  help 
during  harvest,  but  the  character  of  the  labor  employed  is  reliable 
and  efficient.  The  use  of  labor-saving  machinery  has  cut  down  the 
number  of  hands  required,  and  very  few  men  are  now  employed 
by  the  year,  the  farmers  doing  most  of  their  own  work,  often  ex- 
changing service  with  others  in  the  same  community.  Where  labor 
is  hired  by  the  month  or  year,  $20  a  month  is  a  fair  average  wage, 
while  during  harvest  from  $1.50  to  $2.50  a  day  is  the  customary 
rate. 

The  farming  practiced  in  Madison  County  is  of  a  general  char- 
acter, and  there  has  been  little  development  of  special  interests. 
This  is  one  result  of  the  remarkably  uniform  soil  areas.  The  crops 
produced  consist  of  corn,  wheat,  oats,  and  grass,  and  a  very  limited 
quantity  of  truck  and  orchard  products. 

Corn  is  the  main  crop,  and  the  production  is  large,  but  little  of 
it  goes  to  the  markets,  the  greater  part  being  converted  into  b?ef 
and  pork.  Some  corn  is  raised  for  ensilage  and  used  largely  for 
fattening  cattle.  There  are  few  silos  in  the  county,  but  to  judge 
from  interviews  with  farmers  using  them,  they  would  seem  to  be 
a  profitable  investment. 

The  larger  part  of  the  wheat  and  oats  is  sold  as  soon  as  thrashed, 
small  (|uantities  being  retained  for  home  use. 

Of  the  hay  crops,  clover  seems  to  be  the  most  important.  The 
feeding  and  manurial  value  of  the  hay,  combined  with  the  low 
selling  price,  as  compared  with  timothy,  causes  the  use  of  large 
quantities  of  it  as  a  stock  feed  in  this  area.  The  second  cutting  of 
clover  is  hai'vested  for  seed. 

A«  already  stated,  there  are  in  the  area  surveyed  four  types  of 
soil,  not  including  the  lands  grouped  as  Meadow.  To  emphasize 
some  of  the  jnore  salient  features  and  adaptations  of  these  different 
types,  a  brief  review  will  be  given  here. 

The  Miami  clay  loam  has  the  greatest  area  and  is  used  almost 
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entirely  for  the  production  of  grass  and  grain.  It  produces  fair 
crops  of  com,  wheat,  and  hay,  although  oats  do  not  do  so  well  as 
on  the  Miami  hiack  clay  loam,  fn  the  description  of  this  type  it 
was  pointed  out  that  little  systematic  rotation  of  crops  was  prac- 
ticed, and  it  is  not  surprising  that  there  has  been  a  marked  decrease 
in  the  yields,  the  result  of  continued  cropping  to  com  and  wheat. 
The  type  is  generally  deficient  in  organic  matter,  and  there  are 
many  local  spots  in  need  of  drainage. 

It  is  suggested  that  the  productiveness  of  this  t^'pe  would  be 
increased  by  the  practice  of  a  judicious  rotation,  the  establishment 
of  better  drainage,  an«i  the  incorporation  of  humus  through  the  use 
of  stable  manure  and  green  manuring*  (»rops.  Fn  many  places  the 
application  of  lime  would  be  most  beneficial,  more  particularly  in 
the  depressions  where  the  soil  is  cold  and  wet.  The  iVEiami  clay 
loam  is  well  adapted  to  the  field  crops  at  present  grown.  It  also 
produces  a  good  quality  of  apples,  pears,  and  grapes,  which,  though 
now  grown  only  to  a  limited  extent,  might  be  made  an  important 
feature  of  the  agriculture  on  this  type. 

The  type  Muck,  commonly  known  as  ' '  black  prairie, ' '  or  ' '  chaffy 
soil,"  is  a  peculiar  type  of  soil.  With  the  ground  water  very  near 
the  surface,  the  soil  is  never  too  wet  to  work.  It  is  apparently 
very  rich,  and  yet  at  present  largely  unproductive:  so  much  so  that 
stable  manure  and  wood  ashes  are  necessary  to  pn)duce  profitable 
crops. 

The  most  noticeable  feature  of  this  type  is  its  poor  und^rdrain- 
age.  The  impervious  nature  of  the  underlying  subsoil  keeps  the 
water  table  too  near  the  surface,  as  a  general  rule.  Better  drainage 
eould  be  established  with  a  system  of  tile  drains,  provided  the  main 
diteh  (Prairie  Creek)  be  lowered,  which  seems  praetieable.  In 
areas  where  the  valley  slopes  are  steeper  and  there  is  good  natural 
drainage,  the  type  is  well  adapted  to  com  and  timothy.  In  saeh 
positions,  also,  this  is  a  good  soil  for  growing  the  general  truck 
crops,  partiemlarly  celery,  onions,  potatoes,  and  cabbage.  In  some 
parts  of  the  United  States  very  similar  soils  are  used  in  the  pro- 
dnetion  of  peppermint. 

The  relatively  low  produetivenesB  of  the  Muck,  as  has  been 
stated,  is  largely  due  to  imperfect  drainage,  which  has  prevented 
aeration  and  eonseqnent  oxidation  of  the  organic  matter  forming 
the  greater  proportion  of  the  soil  materials.  In  addition  to  a  more 
thoroTfgh  draining  the  process  of  oxidation  can  be  hastened  by 
in^fOTpofftting  strawy  manures  or  litter,  and  this  can  best  be  added 
to  the  soil  by  the  use  of  disk  plows  or  harrows. 
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The  Madison  loam  occupies  the  least  area  of  the  soils  of  the 
county.  It  is  well  adapted  to  light  farming  and  the  production  of 
general  truck  and  fruit  crops,  for  which  it  is  largely  used  at  pres- 
ent. 

The  Miami  black  clay  loam,  under  good  general  conditions,  is 
more  productive  than  the  Miami  clay  loam.  The  production  of 
oats  is  more  successful  on  this  type  than  on  the  Miami  clay  loam, 
although  wheat  does  not  do  so  well. 

In  Madison  County  the  question  of  drainage  is  very  important. 
Those  areas  of  Madison  loam  which  are  subject  to  seepage  from 
the  bluffs  could  be  greatly  improved  by  a  tile  or  open  drain  paral- 
leling the  bluffs.  Reference  has  already  been  made  to  the  drainage 
of  the  Muck  areas.  On  the  Miami  black  clay  loam  and  Miami  clay 
loam  there  is  room  for  extension  of  the  present  drainage  systems. 
Tile  drains  are,  on  the  whole,  most  satisfactory,  but  frequently  sur- 
face ditching  to  the  underlying  gravel  is  possible  and  answers  very 
well.  In  some  instances  the  kettle  holes  and  small  depressions  have 
been  drained  by  placing  6-inch  tile  in  abandoned  gas  wells,  where 
the  pipes  have  been  removed.  It  has  been  necessary  to  tile  these 
wells  only  to  the  underlying  gravel. 

The  use  of  commercial  fertilizer  is  hot  very  common  in  Madison 
County.  The  census  report  of  1900  gives  $5,730  as  the  total  expen- 
diture in  the  county  for  that  purpose.  In  general,  the  only  at- 
tempt to  maintain  the  productiveness  of  the  soils  is  made  by  turn- 
ing under  clover  and  timothy  sod  or  worn-out  pastures.  The  inter- 
vals between  such  renovation  are  in  general  too  long. 

A  growing  custom  is  that  of  feeding  the  cattle  around  the  straw 
piles  and  saving  the  barnyard  manure,  a  great  deal  of  which  for- 
merly went  to  waste.  It  was  not  uncommon  to  see  from  three  to 
six  straw  stacks  around  the  barns  on  the  best  improved  farms. 

There  was  formerly  an  extensive  system  of  toll  roads  in  Madison 
County.  The  last  of  the  companies  operating  these  roads  was 
bought  out  in  1889.  At  the  present  time  the  county  owns  450 
miles  of  well-kept  turnpikes.  In  addition  to  these  there  is  a  com- 
plete system  of  dirt  roads. 

The  railroad  facilities  of  the  county  are  excellent,  many  trunk 
lines  traversing  it  in  all  directions.  There  is  no  part  of  the  county 
where  the  distance  to  the  nearest  railroad  exceeds  8  miles. 

With  the  exception  of  manufactured  products,  cattle  form  the 
chief  export  ,of  the  county.  They  are  shipped  mainly  to  Chicago 
and  Indianapolis,  although  some  shipments  go  to  Eastern  markets. 


Report  of  State  Natural  Gas  Supervisor. 


OfFU'K  tfV  StaTK  \\Tr-RAF,  <F'.>  Sl'PERVl.v>R,  FmETVELLE,  IXDIANA. 

I'rof,  Edward  Bam  ft.  Staff  Gfotogixt  of  Indiana: 

Sir. — f  h^'reby  traiisintt  to  you  the  twt-nty-first  report  of  this 
iJeparliin-iit,  th*-  j^ain**  Wmv^'uiy  s»-coiid  report.  I  endeavor  to  re- 
\H}tX  eonditiofm  as  foiinrl  by  iiie  in  my  visits  to  both  the  oil  and 
ga«  tield».  AI>o  I  uill  *|UOte  from  «ome  of  the  best  authorities  when 
and  where  the  first  gas  and  oil  was  found  and  the  origin  of  the 
same,  and  in  elf>sing  this  my  second  year's  work,  I  am  pleased  to 
acknowledge  the  verj-  cordial  *-upi)ort  and  valuable  suggestions  that 
I  have  received  from  you  from  the  beginning. 

Very  respectfully, 

W.  E.  Morse, 
State  Xatural  Gas  Supervisor, 
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In  all  previous  reports,  the  gas  has  been  discussed  at  length 
and  the  waste  of  the  same,  but  there  has  been  but  little  effort  to 
have  laws  made  to  correct  this  evil  until  this  year,  when  I  hope 
the  Legislature  will  remedy  all  laws  so  that  the  waste  can  be 
stopped  entirely. 

The  impression  prevails  among  the  people  that  this  Department 
has  nothing  to  do  with  the  oil  wells  which  produce  as  much  wealth 
to  the  operator  as  gas,  and  much  more  to  the  one  who  owns  the 
farm.  I  look  after  the  oil  as  closely  as  the  gas.  The  trouble  which 
I  come  in  contact  with  mostly,  and  which  has  been  given  the  least 
attention  in  the  past,  is  the  fresh  and  salt  w^ater.  The  fresh  water 
does  more  damage  than  the  salt  water.  Casings  become  bad  by 
remaining  in  use  so  long,  and  allow  the  fresh  water  to  leak  down 
into  the  gas  and  oil  bearing  rock,  which  destroys  the  gas  and  oil. 
A  stream  of  fresh  water  the  size  of  a  lead  pencil  will  destroy  hun- 
dreds of  dollars  worth  of  oil;  salt  water  will  destroy  the  gas  when 
such  water  is  allowed  to  stand  in  wells  which  are  abandoned  and 
not  properly  plugged.  The  gas  bearing  rock  becomes  flooded,  driv- 
ing the  gas  back  in  the  rock  until  the  pressure  becomes  fo  great 
that  it  will  counteract  the  pressure  of  the  salt  water,  thus  prevent- 
ing the  utilizing  of  the  gas  and  oil. 

However,  I  have  had  but  little  trouble  to  convince  the  people 
that  it  is  their  duty  to  remedy  all  such  evils,  as  soon  as  I  get  infor- 
mation that  such  wells  are  in  bad  condition.  The  waste  of  gas  is 
not  giving  as  much  trouble  now  as  it  has  been  in  the  past,  as  nearly 
all  oil  companies  have  provided  ways  of  husbanding  the  extra  gas. 

OLD  FIELDS. 

In  the  old  fields  there  seems  to  be  some  excitement.  In  some 
localities  the  operators  are  looking  after  old  leases  which  had  been 
returned  to  the  owners  of  the  farms,  and  more  drilling  has  been 
done  in  the  last  six  months  than  in  the  three  years  previous,  wells 
having  been  found  that  will  produce  from  15  to  250  barrels  of  oil, 
with  enough  gas  to  operate  them,  and  when  spring  weather  comes 
there  promises  to  be  much  more  drilling  done.  This  is  brought 
about  by  the  price  of  oil,  which  is  at  this  writing  $1.23  per  barrel. 
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Greene  County. 

Greene  County  is  at  this  time  very  promising  to  become  an  oil 
field.  Pour  wells,  ranging  in  production  from  5  to  35  barrels  per 
day,  with  a  very  fine  grade  of  oil,  have  been  drilled  the  past  year. 
The  Ohio  Pipe  Line  Company  has  laid  a  line  to  the  wells  and  are 
now  taking  care  of  all  oil. 

Sullivan  County. 

Sullivan  County  has  not  been  very  active,  but  still  has  some 
production  there.  It  seems  that  one  company  has  taken  very  nearly 
all  the  leases  and  is  holding  same  for  a  larger  price  than  the  opera- 
tors wish  to  pay. 

Pike  and  Gibson  Counties. 

These  counties  are  still  holding  up  to  about  their  usual  produc- 
tion of  both  gas  and  oil,  and  there  is  some  drilling  being  done,  but 
very  few  wells  have  been  plugged  within  the  last  year. 

Harrison  County. 

Harrison  County  has  come  forward  with  both  gas  and  oil.  There 
has  been  gas  produced  in  Harrison  County  for  some  time,  the  same 
being  piped  1o  Louisville,  Kentucky.  Both  the  gas  and  oil  wells  vary 
in  depth  from  60  to  900  feet,  and  six  oil  wells  range  in  depth  from 
135  feet  to  700  feet,  with  a  production  of  from  5  to  30  barrels  per 
day.  It  is  the  opinion  of  the  writer  that  this  county  will  develop 
into  a  good  gas  and  oil  field,  as  gas  and  oil  are  found  in  various 
sands. 


The  Stratigraphy  and  Paleontology  of  the 
Tanner's  Creek  Section  of  the  Cincinnati 

Series  of  Indiana.  * 


By  E.  R.  Cumings  and  J.  J.  Galloway. 


INTRODUCTION. 

The  present  report  is  the  result  of  three  continuous  years  of 
study  in  the  laboratory  of  collections  and  notes  taken  in  the  field 
by  Professor  Cumings  and  students  of  the  Department  of  Geology 
of  Indiana  University  during  the  summers  of  1910  and  1911.  The 
collections  were  made  from  the  eighteen  new  railroad  cuts  on  the 
Big  Four  Railroad  from  Weisburg  to  Guilford,  Indiana,  and  at 
Section  5.9A,  and  consist  of  about  a  ton  of  clean  fossils,  mostly 
Bryozoa. 

The  fossils  were  collected  zonally,  great  care  being  taken  to  lo- 
cate exactly  the  horizon  of  every  specimen.  The  laboratory  work 
has  involved  the  preparation  and  study  of  1,550  microscopic  slides 
with  sections  of  Bryozoa  from  this  collection  alone. 

We  are  under  obligations  to  Mr.  Lyle  Shank  and  Mr.  Robert 
Payton,  who  assisted  in  the  field  work,  and  to  Dr.  R.  S.  Bassler, 
of  the  United  States  National  Museum,  for  kindly  furnishing  speci- 
mens for  comparison.  Mr.  H.  N.  Coryell  has  been  of  inestimable 
service  to  us.  He  has  assisted  in  the  preparation  of  slides,  charts 
and  plates  and  has  been  of  great  assistance  in  many  other  ways. 
Dr.  J.  W.  Beede  has  kindly  given  suggestions  and  advice  on  many 
points. 

PART  I.     STRATIGRAPHY. 

The  most  complete  section  of  the  Cincinnati  Series  so  far  known 
is  the  section  exposed  in  the  eighteen  railroad  cuts  on  the  Chicago 
and  Cincinnati  Division  of  the  C.  C.  C.  &  St.  L.  Railroad  along 
Tanner 's  Creek,  Dearborn  county,  Indiana,  from  Guilford  to  Weis- 

•  The  present  report  is  supplementary  to  the  senior  author's  work  on  "The 
Stratigraphy  and  Paleontology  of  the  Cincinnati  Series  of  Indiana",  published  in 
the  32d  Annual  Report  of  the  Department  of  Geology  and  Natural  Resources  of 
Indiana,  1907. 
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burg.  The  railroad  cuts  were  opened  in  11)02-3,  anii  expose  the 
strata  from  the  middle  Eden  to  near  the  top  of  the  Whitewater 
division  of  the  Richmond,  with  the  exceptic  n  of  ten  feet  in  the 
upper  Liberty.  The  section  exposed  is  503  ft  et  thick.  Since  the 
westerly  dip  is  five  feet  to  the  mile  the  difference  in  elevation  be 
tween  the  base  and  top  of  the  section  is  460  feet. 

Many  of  the  tuts  overlap  stratigraphically,  th^'t  is,  the  same 
strata  are  exposed  in  several  cuts,  so  that  the  chances  of  getting 
the  entire  fauna  of  a  stratum  are  greatly  increased  by  collecting 
from  the  same  horizon  in  different  tut^-.  The  elevation  of  the 
railroad  track  at  every  point  is  accurately  known,  so  that  it  would 
scarcely  be  possible  to  find  a  section  where  more  accurate  strati- 
graphic  measurements  could  be  made,  or  the  horizon  of  specimen^ 
and  range  of  spc^cies  determined  with  more  exactness. 

When  the  cuts  weie  first  opened  and  the  strata  were  freshly  ex- 
posed, accurate  zonal  collecting  would  have  been  a  simple  matter, 
but  it  is  becoming  more  and  more  difficult  to  collect  in  these  cuts 
on  account  of  the  slumping,  and  overgrowth  of  vegetation.  In  the 
spring  of  the  year,  however,  before  the  weeds  get  started,  it  is 
still  an  easy  matter  to  find  the  fossils  in  place.  Great  (juantities 
of  fossils  in  a  fine  state  of  preservation  may  be  picked  up  from 
the  talus  and  dumps,  but  such  collections  are  of  little  value  for 
stratigraphic  studies. 

The  following  classification  of  the  Cincinnatian  rocks  is  appli- 
cable to  the  Tanner's  Creek  Section: 


[^    Rielmioiul 


(Elklmrn) 

Whitewater   (Ihntiotrjipu  worthvni  zone) 
Saliuln     (Tctrafliuni  ininiiM  zoue) 
Liberty  (Stropfiomcnn  pJanumhona  zone) 
Waynesvllle  (DaJmnncUa  meeki  zone) 


Cinciunatian     J     Ma.vsvilfe 


Eden 


Corryville-Arnheini  ( Harmon) 
(Rofinrsquina  irnvta  zone) 

Bellevne  ( Rapnvsquimt  lyfmdvrosa  zone) 

Mt.  noi)e-Fairim)nnt  (Fairview) 
(Pin  forth ix  plwnteUa  zone) 

McMicken  (Hcterotrypa  itlrivhi  zoue) 
Southgate  (Halhtpora  oneaJU  zone) 
(Economy) 
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Explanation  op  Faunal  Charts. 

At  the  left  of  each  chart  is  given  an  alphabetical  list  of  all  the 
species  identified  in  the  1910  and  1911  collections  from  Tanner's 
Creek.  The  occurrence  of  each  species  is  indicated  by  a  straight 
line,  the  weight  of  the  line  indicating  the  relative  abundance  of 
the  species.  Where  the  species  is  very  abundant  or  dominant  in 
the  fauna  the  space  is  filled  in  solid  black.. 

At  the  top  of  the  charts  the  interval  exposed  by  each  railroad 
cut  is  indicated  by  a  bracket.  The  elevations  above  sea  level  are 
also  indicated,  each  space,  reading  across  the  chart,  eciualing  five 
feet. 

In  these  charts  the  dip  is  disregarded.  This  introduces  an  error 
of  about  eight  per  cent.,  that  is,  each  formation  is  eight  per  cent, 
thicker  than  is  indicated  by  the  differences  in  sea  level. 

The  565  foot  level  of  Section  5.9A  (opposite  the  mouth  of  the 
Miami  River,  in  the  Kentucky  bank  of  the  Ohio  River)  corresponds 
to  the  515  foot  level  of  the  Tanner's  Creek  section,  since  the  dip 
between  the  two  sections  amounts  to  at  least  50  feet. 

The  profile  and  map  were  taken  from  surveys  made  by  the  en- 
gineers of  the  C.  C.  C.  &  St.  L.  R.  R.  Co.,  and  show  the  interval 
exposed  by  each  cut,  the  dip  and  thickness  of  the  strata,  the  eleva- 
tion above  sea  level,  etc. 

The  Eden  Group. 

The  rocks  of  the  Eden  group  consist  largely  of  soft,  blue,  some- 
times sandy  shale  with  occasional  thin  beds  of  blue  or  gray  lime- 
stone. The  limestone  layers  are  made  up  largely  of  fossils,  but 
most  of  the  shale  is  relatively  barren,  though  occasionally  contain- 
ing large  numbers  of  Graptolites,  Trilobites,  etc.  About  160  feet 
of  these  shales  are  exposed  on  Tanner's  Creek  and  at  Section  5.9A, 
acrops  the  Ohio  river  from  Lawreneeburg. 

Southgatc. — The  lowest  strata  exposed  in  the  Tanners'  Creek 
section  are  seen  in  an  exposure  about  a  mile  and  a  half  down  the 
creek  from  Guilford.  This  section,  numbered  1.34E*,  is  about  20 
feet  thick,  and  consists  principally  of  thinly  laminated,  fine- 
grained, friable,  soft  blue  shale,  with  a  few  thin  layers  of  fine- 
grained limestone  and  sandstone.  The  principal  fossils  are  CHma- 
cograpius  typicalis  Hall,  and  Bythocypris  cylindrica  (Hall),  both 
of  which  occur  in  great  abundance.    These  species  were  not  obtained 

•  The  exact  elevation  of  Section  1..34E  Is  not  known,  but  It  la  about  2.">  feet 
lower  than  :is  shown  on  the  faunal  charts. 
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from  any  higher  horizon,  and  it  seems  qoite  probable  that  they  are 
restricted  to  the  Economy  and  Soathgate. 

We  consider  Section  1.34E  as  belonging  to  the  Soathgate  mem- 
ber of  the  Eden.  Xiekles  calls  the  middle  Eden  the  Batostoma 
jamen  beds.*  Not  a  single  specimen,  however,  of  this  species  was 
obtained  from  Section  1.34E,  so  that  Xiekles'  faunal  name  would 
not  apply  to  this  part  of  the  section.  Neither  the  top  nor  the  hot- 
ton,  however,  of  the  Soathgate  is  exposed  at  this  locality.  Higher 
up,  in  Cut  1,  in  the  McMicken,  Batostoma  jam€si  is  abundant. 
Bassler  says  that  at  the  t\T)e  locality,  Southgate,  Kentucky, 
*'througout  the  entire  member,  Ctetwbolbifia  ciUata,  Aspidopora  ec- 
centrica,  and  Batostoma  jamf.si  are  particularly  abundant  and 
characteristic.'^^  None  of  these  species  were  found  in  this  member 
on  Tanner's  Creek.  Ctenobolbina  ciliata  occurs  in  the  McMicken. 
Six  miles  southeast  of  Guilford,  at  Section  5.9 A,  on  the  Kentucky 
bank  of  the  Ohio  river  opposite  Lawrenceburg,  we  found  Aspido- 
pora eccentrica  and  Batosoma  jamesi  in  considerable  numbers  in  the 
Southgate.  This  would  seem  to  indicate  that  the  typical  South- 
gate  fauna  did  not  extend  into  Indiana. 

McMicken, — These  beds  are  exposed  in  Cuts  1,  2,  3,  4  and  5, 
and  at  Section  1.34C12a  (on  the  creek  just  south  of  Cut  6).  They 
consist  mainly  of  soft,  blue  shale  with  occasional  irregular  layers 
of  limestone  from  a  few  inches  to  a  foot  thick.  The  whole  thick- 
ness of  the  upper  Eden  represented  in  these  cuts  is  about  75  feet. 
Fossils  are  abundant  throughout  this  division  and  the  number  of 
species  is  large.  We  have  identified  no  fewer  than  66  species  from 
these  beds,  47  of  which  are  Bryozoa.  The  most  abundant  species 
are  Heteroirypa  ulrichij  Coehclema  coynmune^  Coelocltyna  alterna- 
item,  Batostoma  jamesi,  Batostoma  implicatumy  Hallopora  onealli 
and  varieties,  Amplexopora  septosa  and  varieties,  and  Datmanella 
mvltisfcta.  All  of  these  occur  in  great  profusion.  The  most  fos- 
siliferous  horizon  is  from  545  to  565  feet  above  sea  level,  in  the 
top  of  Cut  1,  and  bottom  of  Cuts  2  and  3. 

The  McMicken  of  Tanner's  Creek  agrees  very  well  in  thickness, 
lithological  characters  and  fossil  contents  with  the  same  strata  else- 
where in  Indiana  and  Kentucky  and  at  Cincinnati.  The  base  is 
not  exposed  in  our  section,  but  it  cannot  be  much  below  the  bottom 
of  Cut  1. 

There  are  three  fairly  well  marked  faunal  divisions  of  the  Mc- 
Micken, the  lower  25  feet,  the  middle  20  feet  and  the  upper  25 


•  .lour.  Cln.  Soc.  Nat.  Hist.,  XX.  p.  72,  1902. 
t  Proc.  U.  S.  Nat.  Mas..  XXX,  pp.  9,  10. 
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feet.  The  lower  25  feet  is  not  very  fossiliferous,  the  species  enu- 
merated oeeuring  sparingly  at  the  bottom  and  in  increasing  abund- 
ance toward  the  top.  At  this  point,  and  continuing  for  20  feet, 
there  is  a  marked  increase  in  the  number  of  species  and  the  abund- 
ance of  individual  specimens.  Heterotrypa  ulrichi,  as  well  as  most 
of  the  other  species  listed  above,  occurs  most  abundantly  at  this 
horizon.  In  the  upper  25  feet  there  is  a  marked  decrease  in  the 
number  of  individuals  and  an  equally  well-marked  increase  in 
the  number  of  species,  Batostoma  jamesi,  Coeloclema  commune  and 
Heterotrypa  tdrichi  occur  only  sparingly,  and  Hallopora  onealU 
not  at  all  in  this  division.  On  the  other  hand,  Bytlwpora  arctipora, 
Dekayia  aspera,  Hallopora  dalei,  Heterotrypa  vlrichi  lobata,  Het- 
erotrypa ulrichi  robusta  and  Peronopora  vera  become  increasingly 
abundant. 

The  McMicken  differs  from  the  Economy  and  Southgate  both 
in  being  more  calcareous,  and  faunally;  but  there  is  no  sharp  di- 
viding line  between  them.  The  top  of  the  Eden  is  not  marked  by 
any  sharp  litholigical  break,  nor  by  a  pronounced  change  in  the 
fauna.  The  horizon  we  use  as  the  top  of  the  Eden  is  at  an  eleva- 
tion of  590  feet  in  the  top  of  Cut  3.  This  horizon  is  somewhat 
arbitrary,  since  any  other  horizon  from  70  feet  below  to  50  feet 
above  could  be  used  with  some  justification,  considering  this  sec- 
tion alone;  but  we  believe  that  this  horizon  is  substantially  the 
same  as  that  which  former  workers  have  considered  as  marking  the 
top  of  the  Eden,  and  there  is  at  this  level  a  fairly  well-defined  litho- 
logic  transition. 

While  at  this  horizon  there  is  no  very  sharp  change  in  the 
character  of  the  sediments,  there  is  a  considerable  change  in  the 
character  of  the  fauna,  particularly  in  the  item  of  relative  abun- 
dance. Many  species  which  occur  in  abundance  in  the  McMicken 
suddenly  become  rare  or  extinct  at  this  level,  while  a  number  of 
other  species  first  appear  or  become  abundant.  Among  the  species 
which  make  their  last  appearance  at  the  top  of  the  McMicken  are 
Trinucleus  concentricits,  Batostoma  jamesi,  Coeloclem^a  alternatum, 
Coeloclema  commune,  Dekayia  obscura,  Hallopora  onealli  communis 
and  Hajlopora  onealli  sigillarioides,  Constellaria  constellata  pro- 
minens  is  characteristic  of  the  base  of  the  Maysville. 

It  is  possible  that  the  level  25  feet  lower,  which  is  indicated  on 
the  faunal  charts  by  a  heavy  line,  is  the  horizon  which  students  of 
the  Cincinnati  section  consider  as  the  top  of  the  Eden. 
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The  Maysville  Group. 

The  rocks  of  the  Maysville  group,  in  this  section,  as  well  as 
elsewhere  in  Indiana,  Ohio  and  Kentucky,  consist  largely  of  thin, 
slabby,  irregular,  often  sandy,  beds  of  limestone,  intercalated  with 
soft,  usually  yellowish  shale.  The  Maysville  is  more  calcareous 
than  the  Eden  below  and  the  Richmond  above,  and  this  constitutes 
its  chief  distinguishing  feature  lithologically.  The  most  abundant 
fossils  occurring  throughout  the  Maysville  are  Rafinesquinu  cUter- 
nata  and  its  varieties,  and  HaUopora  ramosa  and  Heterotrypa  fron- 
dosa. 

Mt.  Hope-Fadmiount  (Fairview). — This  division  is  75  feet  thick 
in  this  section,  and  is  considerably  more  calcareous  than  the  under- 
lying McMicken  beds.  In  this  section  the  Mt.  Hope  cannot  be  dis- 
tinguished from  the  Fairmount,  either  lithologically  or  faunally. 
Nickles*  calls  the  Mt.  Hope  the  Amplexopora  septosa  beds,  and 
designates  as  a  dividing  line  between  them  and  the  McMicken  a 
thin  layer  of  limestone  made  up  mainly  of  Dalmanella  multisecta. 
In  the  present  section  Amplexopora  septosa  is  not  confined  to  the 
lower  Maysville,  but  occurs  in  almost  ecjual  abundance  throughout 
the  McMicken  and  50  feet  of  the  Maysville,  a  vertical  range  of  at 
least  120  feet.  Consequently  the  Mt.  Hope  cannot  be  identified  by 
this  species  alone.  The  layer  of  Dalmanella  multisecta  cannot  be 
identified  in  this  section.  This  species  occurs  very  abundantly  in 
the  middle  and  upper  McMicken,  and  commonly  in  the  Mt.  Hope- 
F'airuiount. 

The  Mt.  Hope-Fairmount  is  very  fossiliferous,  a  large  number 
of  species  occurring  and  a  great  abundance  of  individuals.  The 
species  occurring  most  commonly  are  Pleciorthis  plicatella,  Pl^itys- 
trophia  laticosta,  Amplexopora  septosa  and  its  varieties,  Batostoma 
implicatum,  Bythopora  arctipora,  Dekayia  aspera  (in  the  lower  20 
feet),  Escharopora  faleiformis,  Escharopora  pavonia,  HaUopora  an- 
drcwsiy  Hallopora  dalei,  Heterotrypa  subfrondosa  and  its  allies, 
Homotrypa  curvata  and  its  allies,  and  Peronopora  vera.  Const  el- 
laria  constellata  and  varieties,  while  not  common,  is  very  charac- 
teristic of  the  basal  Maysville. 

Bellevue. — The  rocks  of  this  division  are  similar  to  those  of  the 
division  below,  but  the  limestone  layers  are  less  sandy  an^I  more 
fissile,  and  weather  more  rapidly.  There  are  fewer  species  of  fossils 
is  these  beds,  but  these  occur  in  great  numbers.  The  most  common 
species  are  Hallopora  ramosa,  Heterotrypa  frondosa,  Hehertella 

•  .lour.  Cln.  Soo.  Nat.  Hist.,  XX.  p.  76. 
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sinuaia,  Platystrophia  laticosta,  Rafinesqwina  cUternata  and  its  var- 
ieties R.  fracta  and  R.  poiiderosa.  Many  of  the  limestone  layers 
are  made  up  largely  of  the  shells  of  Rafinesquina.  Monticidipora 
mammidata  d'Orbigny  (=MonticuJipora  molesta  Nicholson)  is 
abundant  in  the  Bellevue  at  Cincinnati  and  characteristic  of  tho 
formation,  but  not  a  single  specimen  has  been  found  in  these  beds 
on  Tanner's  Creek.  A  few  specimens  were  found  in  the  division 
immediately  below. 

Corryvillc-Arnhmm* — This  division,  which  is  about  110  feet 
thick,  consists  of  limestones  and  shales,  similar  to  the  rest  of  the 
Maysville.  Limestones  predominate  at  the  base  and  are  gradually 
replaced  by  shale  toward  the  top,  where  the  rocks  consist  largely 
of  thin-bedded,  sandy,  yellow,  nodular  shale.  Fossils  occur  in  fair 
abundance,  surpassing  the  lower  Maysville  in  the  number  of  spe- 
cies.    Our  collection  from  this  division  contains  85  species. 

The  lower  20  feet  are  apparently  less  fossiliferous  than  the  rest, 
but  part  of  this  lack  may  be  due  to  the  difficulty  of  collecting.  The 
most  conspicuous  fossils  are  Ilallopora  ramosa  and  Rafinesquina 
altcrnata  fracta,  neither  of  which  is  confined  to  these  beds.  The 
characteristic  fossils  are  Ata^^toporella  ortoni,  Cocloclema  oweni, 
Honwtrypa  pulchra  and  Dinorthis  retrorsa.  Chiloporella  flabel- 
lata  occurs  in  considerable  numbei-s  at  an  elevation  of  710  feet  in 
Cut  8,  and  sparingly  for  35  feet  below  and  15  feet  above  this 
level.  This  species  has  been  considered  as  being  characteristic  of 
the  Corryville  member  of  Ihe  Maysville.  Its  occurrence  enables  us 
to  correlate  these  strata  in  a  general  way  wnth  the  ('orryville  else- 
where, but  we  are  unable  to  set  any  very  definite  limits  to  the  Cor- 
ryville in  this  section.  The  horizon  of  the  Mt.  Auburn  is  indi- 
cated by  a  thick  layer  of  limestone  containing  the  gerontic  form  of 
Platystrophia  lynx.  This  horizon,  which  in  this  section  is  at  an 
elevation  of  725  feet,  is  considered  by  most  geologists  as  marking 
the  top  of  the  Maysville,  and  Ulrich  considers  it  as  the  top  of  the 
Ordovician. 


*  If  a  single  name  is  desired  for  this  division  we  propose  the  name  Harmon, 
from  Harmon's  Station,  near  which  in  Cuts  8  to  11  the  entire  formation  is  ex- 
posed. Owing  to  an  error  in  drawing  the  faunal  charts,  several  species  that  are 
restricted  to  the  lower  Amheim.  are  shown  as  persisting  throughout  the  division. 
The  correct  range  Is  indicated  in  the  lists  on  pp.  380-384. 
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We  do  not  agree  either  that  the  Amheim  should  be  placed  in 
the  Richmond,  or  that  the  Richmond  belongs  in  the  Silurian. 
There  is  no  lithologic  or  faunal  break  at  this  level,  at  least  in  the 
present  section.  Most  of  the  Amheim  species  range  without  inter- 
ruption from  within  the  Corryville  to  the  middle  Amheim,  and 
many  of  them  throughout  the  Maysville.  These  facts  are  graphic- 
ally shown  on  the  faunal  charts. 

The  Amheim  fauna,  which  has  heretofore  been  little  studied, 
is  large  and  varied.  It  is  interesting  that  Homotrypa  bassleri, 
which  characterizes  the  Arnheim  in  Ohio,  should  be  entirely  want- 
ing in  the  present  section.  Our  collections  from  the  Amheim  are 
very  extensive,  yet  we  have  searched  in  vain  for  a  specimen  of  this 
species.  Many  species  occur  in  large  numbers,  but  only  one,  Dinor- 
this  retrorsa  (Z>.  carleyi  Hall)  seems  to  be  characteristic  of  these 
beds,  and  this  is  confined  to  a  few  feet  of  rock  near  the  top  of  the 
Amheim.  All  the  other  species  either  occur  lower  in  the  Mays- 
ville, or  continue  into  the  Waynesville. 

The  Richmond  Group. 

At  the  top  of  the  Arnheim  the  rocks  are  irregularly  bedded  and 
nodular  and  almost  barren  of  fossils.  At  this  point  limestones 
cease  to  predominate,  and  are  replaced  by  soft,  argillaceous  shale 
and  thin  beds  of  limestone.  Shale  predominates  throughout  the 
Waynesville,  which  is  105  feet  thick.  There  is  also  a  marked 
faunal  break  at  the  top  of  the  Arnheim.  Not  less  than  30  species 
of  Bryozoa  fail  at  this  point  or  abruptly  become  rare.  Over  20 
species  make  their  first  appearance  at  this  horizon.  The  Waynesville 
fauna  is  quite  distinct  from  the  Amheim  and  shows  a  change  of  life 
conditions.  There  are  also  numerous  migrants  from- other  regions, 
especially  from  the  northwest,  indicating  a  pronounced  epeirogenic 
movement  at  this  time.  At  no  horizon  throughout  the  Maysville 
is  there  any  faunal  or  lithologic  change  comparable  with  the  one 
at  the  top  of  the  Amheim.  Hence,  we  maintain  that  the  Arnheim 
should  be  classed  with  the  Maysville  sediments  and  that  the  Rich- 
mond should  begin  with  the  lower  WaynesviUe.  On  the  other 
hand,  we  believe  that  the  Richmond  is  most  intimately  associated 
with  the  subjacent  Ordovician,  both  lithologically  and  faunally, 
and  that  it  should  be  retained  in  the  Ordovician  System. 

Waynesville. — These  beds  consist  of  soft,  blue  shale,  with  occa- 
sional thin  beds  of  limestone.  Fossils  are  very  abundant,  and  both 
the  number  of  species  and  of  individual  specimens  is  great.  Sev- 
eral  species  of   Heterotrypa  occur   abundantly   throughout   the 
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Waynesville  and  are  confined  to  these  beds,  especially  Heterotrypa 
prolifica,  which  occurs  in  large  numbers.  The  Waynesville  species 
of  Heterotrypa  can,  however,  always  be  distinguished  from  the 
Maysville  species  of  the  genus  by  the  presence  of  diaphragms  in 
the  axial  region  of  the  former. 

The  three  divisions  of  the  Waynesville  proposed  by  Foerste,  in 
ascending  order,  Fort  Ancient,  Clarksville  and  Blanchester,*  can- 
not be  very  definitely  delimited  in  this  section  and  we  prefer  not 
to  subdivide  the  formation.  The  upper  17  feet,  corresponding  in 
part  to  the  Blanchester,  is  marked  by  the  occurrence  of  Hehertella 
insculpta,  Leptaena  rhomboidalis  and  Platystrophia  laticosta  in 
great  numbers. 

The  fauna  of  the  Waynesville  is  the  most  prolific  of  any  divi- 
sion of  the  Cincinnatian.  Our  collection  from  the  Tanner's  Cree"k 
Section  contains  116  recogniazble  species.  Most  of  the  fossils,  ex- 
cept the  Mollusca,  are  in  an  excellent  state  of  preservation. 

Dalmanella  meeki  occurs  abundantly  throughout  this  formation 
but  is  not  restricted  to  the  Waynesville.  The  lower  and  middle 
Waynesville  are  not  characterized  by  any  fauna  markedly  distinct 
from  the  upper  part.  The  upper  17  feet  are  characterized  by  the 
abundant  occurrence  of  Protarea  vetusta,  Streptelasma  divaricanSy 
Hehertella  insculpta,  Leptasria  rhomhoidalis,  Platystrophia  lati- 
costa and  Calymene  callicephala.  This  upper  portion  is  by  some 
geologists  placed  in  the  Liberty  formation. 

The  common  forms  which  make  their  first  appearance  in  the 
Waynesville,  and  probably  represent  an  invasion  from  the  north- 
west, are  Streptelasma  rusticum,  Protarea  veticsta,  Rhynchotrema 
capax,  Rynchotrema  dentata,  Strophomena  planumhona  and  its  al- 
lies, Heterotrypa  prolifica  and  the  associated  species  of  the  genus, 
Honiotrypella  hospitaZis,  Batostoma  prosseri  and  Rhombotrypa 
quadrata. 

Liberty. — The  Liberty  formation  is  50  feet  thick  and  consists 
almost  entirely  of  limestone,  the  base  being  marked  by  layers  of 
rock  almost  wholly  made  up  of  Plectambordtes  sericetis.  A  consid- 
erably smaller  number  of  species  occurs  in  the  Liberty  than  in 
the  Waynesville,  but  there  is  a  large  increase  in  the  abundance  of 
individuals  of  several  of  the  holdovers  from  the  Waynesville. 

The  most  abundant  and  characteristic  species  of  the  Liberty  are 
Dinorthis  suhquadrata,  Plectambonites  sericetis,  Rhynchotrema  ca- 
pax, Strophomena  planumhona,  Amplexopora  granulosa  and  Ho- 
motrypa  austini. 

*  Bull.  Scl.  Labs,  of  Denison  Unlyerslty,  XIV,  p.  291,  1909. 
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Saluda. — The  Saluda  in  this  section  is  about  10  feet  thick,  and 
made  up  of  a  basal  member,  the  'shale  bed,'  of  exactly  the  same 
character  as  the  same  iuem})or  at  Versailles,  Indiana;  and  an  upper 
bed  of  massive  limestone  containing  Tet radium.  The  fauna  is  very 
meager.  The  most  abundant  species  is  Tetra/Iium  minus,  which  oc- 
curs in  large  masses  at  the  top  of  the  division,  representing  the 
upper  Tetradium  reef  of  sections  farther  southwest. 

Whitewater* — The  lower  30  feet  of  the  Whitewater  is  exposed 
in  Cut  18,  just  north  of  the  station  at  Weisburg,  Indiana,  and  con- 
sists of  a  soft,  very  nodular,  shaly  limestone,  exactly  like  the  White- 
water of  the  type  section  at  Richmond,  Indiana. 

Only  a  few  species,  outside  of  the  Bryozoa,  are  restricted  to  thv? 
Whitewater,  most  of  the  fauna  being  the  same  as  that  of  the  Lib- 
erty. Strophomena  sulcata  occurs  abundantly.  The  Bryozoa  char- 
acteristic of  the  Whitewater  are  Batostoma  vanabile,  Bffthopora 
delicatula,  Homotrypa  constellarifoinnis,  Homotrypa  cylindnca, 
Homotrypa  nicklesi,  Homotrypa  nitida,  Homotrypa  ramulosa  and 
Homotrypa  wortheni.  Those  restricted  to  this  division  are  Batos- 
toma variahile,  Homotrypa  const  ellarif  or  mis,  H.  nitida  and  H. 
nicklesi. 

The  Elkhorn  division  is  not  present  in  this  section. 


*  Mr.  rirlch  bolioves  that  the  baK«  of  tho  Whitewater  tUvision  should  be  taken 
at  a  horizon  about  15  feet  below  the  Saluda  'shale  \mhV,  where  a  number  of  species 
enter  that  are  characteristic  of  the  Whitewater.  He  believes,  furthermore,  that  the 
•Saludn'  Is  merely  a  series  of  northwardly  thinning:  wedsres  in  the  Whitewater. 
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PART  II.     DETAILED  FAUNAL  LISTS  OF  THE  TANNER'S 

CREEK  SECTION. 


Fauna  of  Section  l.S^^.    South  gate. 
Cllmacograptus  typicalis   (a) 


locrinus  subcrassus  (r) 

Cornulltes  flexuosus  (c) 

Amplexopora  petasiformls  (r) 
Aspidopora  areolata   (r) 
Bythopora  parvula  (r) 
Hallopora  onealll    (c) 
Stigmatella  clavis   (r) 

Dalmanella  multisecta   (r) 
Lingula  modesta  (c) 
Leptobolis  lepis   (r) 
Plectambonites  sericeus  (r) 
Rafinesquina  alternata  (r) 


Trematis  millepunctata  (r) 
Zygospira  modesta  (r) 

Bellerophon  cf.  gorbyl   (r) 

Orthoceras  sp.    (r) 

Acidaspis  sp.    (r) 
Oalymene  callicephala    (c) 
Isotelus  maximiis   (c) 
Proetus  spurlocki   (r) 

Bj^thocypris  cyllndrica    (a) 
Leperditia  caecigena  (c) 
Primltia  centralis   (c) 

Ijepidocoleus  jamesi   (r) 


Fauna  of  Cut  i,  Upper  Part.    Loioer  McMicken. 


Oomulites  sp.  (a) 

Amplexopora  septosa   (a) 

septosa  minima   (o) 

septosa  maculosa   (c) 

septosa  multispinosa   (a) 

petasiformls  (r) 
Arthropora  shafferi   (c) 
Arthrostylus  tenuis   (r) 
Batostoma  Implicatum   (aa) 

jamesi   (aa) 
Bythopora  arctipora   (c) 
Ceramoporella  distlncta   (a) 

ohioensis  (c) 

triloba    (r) 

granulosa  milfordensis   (r) 
Coeloclema  alternatum  (aaa) 

commune  (aaa) 
Dekayia  maculata   (r) 

obscura  (c) 
Hallopora  dalei  (c) 

onealll   (aa) 


Hallopora  onealli  communis  (c) 
onealli  sigillarioides   (a) 
nodulosa    (c) 
subplana   (c) 
Heterotrypa  ulrichi    (aaa) 
Peronopora  vera   (a) 
Probosclna  frondosa   (c) 
Stigmatella  clavis   (c) 
Stomatopora  arachnoidea    (a) 

Dalmanella  multisecta   (a) 
Rafinesquina  alternata    (r) 
Zygospira   cincinnatiensis    (r) 
modesta   (r) 

Acidaspis  sp.   (c) 
Tsotelus  maxlmus  (r) 

Oeratopsis  chambersi   (r) 

Crinoid  segments  (c) 


(372) 


^•'Kl 


PAUNAL  LISTS. 


373 


Fawia  of  Cut  2,  0-26  Feet  Above  Railroad.    Middle  McMicken, 


Ck>rnulites  flexuoens  (r) 

Arthropora  cleavelandi    (c) 

Shaffer!  (c) 
Bythopora  arctipora   (c) 

parvula  (rr) 
Ceramoporella  distincta    (r) 
Coeloclema  altematum  (c) 

commune  (r) 
Dekayla  maeulata  (r) 

obscura    (r) 
Ha]l(^ora  dalei   (a) 

nodulosa   (c) 

onealll  communis    (c) 

onealli  siglllarioides    (c) 
Heterotrypa  ulrichi  (a) 


Homotrypa  glabra  (r) 
Peronopora  vera  (a) 
Petigopora  asperula   (r) 
Stoma topora  arachnoldea    (c) 

Dalmanella  multisecta  (c) 
Raflnesquina  altemata  (c) 
Zygospira  modesta   (c) 

Pterinea  demissa   (r) 

Acidaspis  sp.    (r) 
Isotelus  maximus  (c) 
Trinucleus  concentricus  (r) 

Ctenobolbina  clliata   (c) 


Fauna  of  Cut  2,  26-62  Feet  Above  Radlroad.     Upper  McMicken. 


Cornulites  flexuosus   (r) 

Auiplexopora  septosa   (a) 
septosa  maculosa   (r) 
Arthropora  shafferi  (c) 
Batostoma  implicatum   (c) 
Bythoi)ora  arctipora   (a) 
Escharopora  pavonia   (r) 
Hallopora  dalei   (a) 
nodulosa  (r) 


Hallopora  onealli  siglllarioides  (a) 
Heterotrjrpa  ulrichi  (c) 
ulrichi  robusta  (r) 
Peronopora  vera   (c)    . 

Rafinesquina  altemata  (c) 

Acidaspis  sp.   (c) 
Isotelus  maximus   (r) 


Fauna  of  Cut  2,  Upper  40  Feet.    Mt,  Hope-Fairmount. 


Amplexopora  septosa   (a) 

septosa  minima   (c) 
Arthropora  shafferi  (c) 
Batostoma  implicatum  (r) 
Bythopora  arctipora    (a) 
Ceramoporella  distincta  (c) 
Constellaria  constellata  (r) 
Dekayia  aspera   (c) 

cf.  aspera  (c) 
Hallopora  audrewsi   (a) 

dalei  (aa) 

nodulosa  (a) 

ramosa  (a) 
Escharopora  falclformis   (c) 
Heterotrypa  frondosa   (a) 

solitaria  (r) 

snbfrondosa  (a) 


subpulchella  (r) 

ulrichi   (r) 

ulrichi  lobata   (a) 
Homotrypa  alta  (a) 

cincinnatiensis  (c) 

curvata  praecipta  (c) 

dumosa  (r) 

spinea  (c) 
Peronopora  vera   (aa) 
Petigopora  asperula   (r) 
Proboscina  frondosa   (r) 
Stigmatella  clavis   (r) 
Stomatopora  arachnoldea   (c) 

Dalmanella  multisecta  (r) 
Flatystr(H)hia  laticosta   (c) 
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Fauna  of  Out  4,  Upper  25.    Mt.  Hope-Fairmount. 


Cornulltes  flexuosus  (r) 

Amplexopora  septosa   (a) 
septosa  minima    (c) 
septosa  multispinosa   (c) 
Arthropora  cincinnatlensis   (r) 

shiafferi   (r) 
Atactoporella  typicalis   (r) 
Bythopora  arctipora   (r) 
Oeramoporella  distincta   (r) 

obioensis   (r) 
Oonstellaria  constellata   (r) 
Dekayia  multispinosa  (r) 
Escharopora  falciformis    (c) 
Ilallopora  dalei  (aa) 

subplana   (r) 
Heterotrypa  frondosa  (r) 


Heterotrypa  subfrondosa   (r) 

subpulcbella   (r) 

ulrichi  (r)' 

ulricbi  lobata  (c) 

ulrichi  robusta    (r) 
Homotrypa  alta   (r) 

curvata  praecipta    (r) 

spinea   (r) 
Peronopora  vera   (a) 
Petigopora  asperula   (r) 
Proboscina  frondosa   (r) 
Stoma topora  arachnoidea   (a) 

Crania  scabioea  (r) 
Platystrophia  laticosta   (a) 
Zygospira  modesta   (c) 


Cyclonema  bilix  (r) 


.'..I 


Fauna  of  Cut  5,  Not'th  Side.    McMicken-Mt.  Hope. 


Amplexopora   cf.   robusta    (r) 

septosa   (c) 

septosa  maculosa    (r) 

septosa  multispinosa  (a) 
Arthropora  shafferi   (r) 
Batostoma  implicatum   (c) 
Oeramoporella  distincta   (r) 

ohioensis  (r) 
Oonstellaria  constellata   (r) 
Dekayia  aspera   (aa) 

cf.  aspera   (c) 

maculata    (r) 
Dicranopora  emacerata    (r) 
Hallopora  dalei    (aa) 

cf.  subplana   (aa) 
Heterotrypa  subfrondosa   (r) 

ulrichi    (c) 


Heterotrypa  ulrichi  lobata   (r) 
Peronopora  vera    (aa) 
Petigopora  asperula  (r) 
Stigmatella  clavis  (r) 
Stomatopora  arachnoidea    (c) 

Orinold  segments  (c) 

Platystrophia  laticosta  (r) 
Plectorthis  plica tella   (r) 
Zygospira  modesta   (c) 

Oyclora  mlnuta   (c) 

Orthoceras  sp.  (r) 

Isotelus  maxlmus  (r) 


Fauna  of  Cut  J,  Upper  SO  Feet.    Mt.  Hope-Fairmount. 


Amplexopora  septosa   (c) 
Arthropora  cincinnatlensis   (r) 

shafferi    (c) 
Atactoporella  sp.   (r) 
Oorynotrypa  inflata    (r) 
Dekayia  aspera  (r) 
Escharopora  falciformis   (a) 
Hallopora  dalei   (c) 

subplana    (r) 


Heterotrypa   subfrondosa    (r) 

subpulcbella   (r) 

ulrichi  lobata   (r) 

ulrichi  robusta    (r) 
Homotrjrpa  cincinnatlensis   (r) 

spluea    (c) 
Peronopora  vera   (r) 
Petigopora  asperula   (t) 

petechialis    (c) 
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Stomatopora   arachnoidea    (r) 

Crania  scabiosa  (r) 
Dalmanella   multisecta    (r) 
Platystrophla  costata  (c) 
Plectorthls  plica tel la    (c) 
Raflnesquina  alternata  (e) 


Zygospira  modesta   (c 
Cyclora  mlnuta   (r) 

Acidaspis  sp.    (r) 
Isotelus  maximus   (c) 


Fauna  of  Cut  5,  Upper  15  Feet.    Fairmount. 


Amplexopora  septosa    (c) 

septosa   multispinosa    (c) 
Arthropora  clneinnatiensis   (r) 
Geramoporella  distincta    (r) 

ohioensis   (r) 
Constellaria  constellata   (c) 
Corynotrypa  dellcatula  (r) 

inflata  (r) 
Dekayla  aspera   (r) 

cf.  aspera   (c) 
Escharopora  falciformis   (a) 
Hallopora  dalcd^  (a) 
Heterotrjrpa  Inflecta  (r) 

subfrondosa  (c) . 

subpulchella  (r) 

ulrichi  (r) 

ulrlchi  lobata   (c) 


Homotrypa  curvata  praecipta  (r) 

spinea  (r) 
Petigopora  asperula    (c) 
Stigma  tel  la  alclcornis    (c) 
Stomatopora  arachnoidea    (r) 

Dalmanella  cf.  meeki   (c) 
Platystrophla   costata    (c) 
Plectambonites  sericeus  (r) 
Plectorthls  plicatella    (c) 
Rafinesquina  alternata    (a) 
Zygospira  modesta   (a) 

Calymene  callicepbala  (r) 
Tsoteliis  maximus  (c) 


Fauna  of  Cut  7,  lO-SO  Feet  Above  Railroad,    Fairmount. 


Atactoporella  multigranosa   (r) 
Bythopora  gracilis   (r) 
Geramoporella  ohioensis   (c) 
Constellaria  constellata   (r) 
Dekayia  appressa   (c) 

aspera  (r) 
Escharopora  pavonia   (c) 
Hallopora  andrewsi   (a) 

dalei    (a) 
Heterotrypa  frondosa  (c) 

pelliculata   (r) 

solitaria   (c) 

subfrondosa    (r) 

subpulchella    (c) 

ulrichi  (r) 

ulrichi  lobata   (a) 

ulrichi  robusta   (c) 
Homotrypa  clneinnatiensis   (r) 

curvata  (r> 

dumosa   Qr) 


Homotrypa  flabellaris  spinifera  (c) 

obliqua  (r) 

spinea    (r) 
Monticulipora  mammulata  (r) 
Stigmatella  sessllis   (r) 

Hebertella  sinuata   (r) 
Platystrophla  costata  (r) 

laticosta  (r) 

lynx   (r) 
Plectorthls  plicatella  (r) 
Rafinesquina  alternata    (r) 

alternata  fracta   (r) 
Strophomena  planoconvexa 
Zygospira  clneinnatiensis    (r) 

modesta  (r) 

Cyclora  minuta  (c) 
Orthoceras  sp.    (r) 


378 


riEPORT   OF   STATE    GEOLOGIST. 


Fauna  of  Cut  7,  Upper  20  Feet.     Upper  Fair  mount. 


Corai  unidentified 

Cornulites  flexuasiis   (r) 

Amplexopoi  a    sei)t()sn    nniltispinosa 

(r) 
Arthropora   shafferi    (c) 
(Vramoporella   oliloensis    (r) 
Constellaria  constellata    (r) 
Crepipora  solida  (r) 
Dekayia  appressa  (r) 

asi>eni   (r) 

nniltispinosa    (r) 
Ilallopora  andrewsi   (r) 

da  lei    (c) 

raniosa  rugosa  (r) 
Heterotrypa  frondosa   (a) 

paiipera   (r) 

solitaria    (r) 

nlriclii    (r) 
iIomotryi)Ji   cincinnatiensis    (r) 


Homotrypa   cnrvata    (r) 

obi  {qua   (r) 

spinea    (r) 
Petigopora    asperula    (r) 
Stoma topora  araclinoidea    (r) 

Platystropliia   laticosta    (r) 
riectorthis  plica tella    (r) 
Katinesquina  alternata   (r) 

alternata  fracta   (r) 
Stroplioniena  planoeonvexa    (r) 
Zygospira   cincinnatiensis    (c) 

modesta  (c) 

Byssonyclila  radiata    (r) 
sp.    (r) 

Cyclora  niinuta   (c)  .,, 
Cyrtolites  ornatus   (r) 

Calymene  calllcepliala  (r) 
Isotelus  maximus  (r) 


Fauna  of  Cut  7,  oO  Feet  Above  Railroad.    Top  of  Fairmount. 


Aniplexopora  septosa   (r) 
Bytliopora  gracilis  (r) 
Dekayia   asi)era    (r) 

nniltispinosa   (r) 
Esdiaropora  pavonia   (r) 
Hallopoia  andrewsi    (aa) 

cf.  subplana   (a) 

dalei    (e) 
Heterotrypa  cf.  ulriclii  lobata 


(r) 


Hebertella  sinuata    (r) 
Platystrophia  laticosta   (r) 
Plectortbis  plicatella    (r) 
Raiinesqulna  alternata   (c) 

alternata  fracta    (r) 
Zygospira  modesta   (r) 

Calymene  callicephala    (r) 
Isotelus  maximus   (r) 


Fauna  of  Section  I.S'/CIS,  Loicer  5  Feet.     Base  of  Mt.  Hope. 


AniplexoiM)ra  septosa    (a) 

septosa    multispinosa    (r) 
Artbropora  cincinnatiensis    (r) 

shafferi   (c) 
Ceramoporella  obioensis  (r) 
(?onsteiiaria    constellata    prominens 

(r) 
Dekayia  aspera   (r) 
Dicranoi)ora  emacerata    (c) 
Escbaropora  falciformis  (c) 
Hallopoia  dalei    (a) 
Heterotrypa  ulricbl  lobata    (r) 


Homotrypa  spiiiea    (r) 
Peronopora  vera    (a) 
Petigopora  asperula   (r) 

Dalmanella  multisecta  (e) 

Platystrophia   laticosta  (c) 

Rafinesquina  alternata  (a) 
Zygospira  modesta   (c) 

Addaspis  sp.   (r) 
Calymene  callicephala  (r) 
Isotelus  maximus  (r) 
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Fauna  of  Section  t.S'iVtSy  Upper  Part,     Mt.  Hopc-Fairmonnt. 


Amplexopora   septosii    (r) 

septosa   imiltlspinosa    (r) 
Ceramoporella  ohloensls    (r) 
Oon8t<*llaria  constellata    (r) 
Deka^vla  aspera    (c) 

cf.  aspera   (r) 
Escharopora   pavonia    (r) 
Hallopora  ilalel    (c) 
Heterotrypa  paiipeni    (r) 

siibfrondosa    (c) 

siibpiilehella   (r) 


Heterotrypa   ulrlehl    (c) 
111  rich  i  In  bat  a  (r) 
11 1  rich i  robiista    (r) 

Ilomotrypa   cinclnnatiensls    (r) 
glabra    (r) 

Stoiiiatopora    arachnoidea    (r) 

Daimanella    multisecta    (r) 
IMatystrophia   laticosta    (r) 
Hafiiies<piina  alternata   (r) 
55.vgosplra   modesta    (r) 


Faimt  of  .Seetion  l.,l',(ns.  All.     Mt.  Hope-Fairnwunt. 


Amplexopora  septosa    (r) 

septosa  miiltispinosa    (r) 
Arthropora  sliafferi   (e) 
reramo|)orella   distinota    (r) 

ohioensis   (r) 
Dekayia  aspera    (r) 
Dicraiiopora  emaceiata    (c) 

sp.    ((•)    ' 
Escharopora  falciforuiis  (r) 

pavonia    (r) 
Hallopora  dalei  (a) 


Heterotrypa   siibfrondosa    (r) 
Heterotrypa  ulrichl  lobata    (r) 

ulrichl  robiista    (r) 
Homotrypa  cinclnnatiensls    (r) 

duinosa   (r) 

spinea   (r) 
Peronoi)ora  vera  (r) 
Proboscina  frordosa    (r) 

Ratlnes(piina  alternata    (c) 
Zygospira   modesta    (r) 


Fauna  of  Cut  .s',  .7-.? J  Feet  Above  Railroad.     Bellcvue. 


Amplexo|K)ra  filiosa    (c) 

robust  a    (r) 
Arthropora  shafferi    (c) 
Atactoporella  mundula   (r) 
Bythopora  gracilis  (a) 
Dekayia  appressa   (c) 

miiltispinosa  (r) 
Hallopora  andrewsi   (r) 

ramosa  (a) 

romosa  riigosa   (r) 
Heterotrypa  frondosa    (a) 

cf.  singularis  (r) 

solitaria   (r) 
Peronopora   iwivonia    (c) 


Petigop4ira  aspernla   (r) 

Hebertella  sinuata    (c) 
Platystrophia   laticosta    (c) 
Ratinesquina   alternata    (c) 

alternata  fracta    (r) 
Zygospira  modesta   (c) 

Byssonychia  radiata   (r) 
Pterinea  demissa    (r) 

Cyclonema  bilix   (r) 
Cyclora  miniita   (r) 

(Mlymene  callicephala    (r) 


Fauna  of  Cut  8,  36  Feet  Above  Railroad.     Top  of  Bellerue. 

Cornulites  flexuosus  (r)  Hallopora  ramosa    (a) 

ramosa   rugosa    (r) 

Amplexopora  robusta    (r)  Heterotrypa  frondosa  (c) 

Bythopora  gracilis  (c)  Homotryim  obliqua    (r) 

Dekayia  appressa  (c)  Peronopora  pavonia    (a) 

magna   (r)  PetigoiK)ra  petechia  lis  (r) 

multispinosa   (c) 
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Rafinesquina  alternata  (r) 
Zygospira  modesta    (r) 


Cyclonema  bllix   (r) 
Cj'clora  minuta  (r) 


Fauna  of  Cut  8,  60  Feet  Above  Railroad,    CorryvUle. 

Homotrypa  curvata  (r) 


Amplexopora  pustulo^i    (c) 
Arthropora  shafferi  (c) 
Bythopora  gracilis   (aaa) 
Ohlloporella  flabellata  (a) 
Dekayla  appressa   (c) 

cf.  maculata   (r) 
Dicranopora  emacerata   (r) 
Escharopora  sp.   (r) 
Hallopora  cf.  andrewsi   (c) 

ramosa    (a) 

ramosa  rugosa    (c) 
Heterotrypa  frondosa    (a) 

paupera  (r) 

cf.  singularls  (c) 


obliqua    (r) 
Peronopora  pavoDla   (aa) 

Dalmanella  meeki  (r) 
Platystrophla  lynx  (r) 
Kafinesquina  alternata   (r) 
Zygospira  modesta  (c) 

Orthoceras  sp.   (r) 

Calymene  callicephala    (r) 
Isoteliis  maxlmus   (r) 


Fauna  of  the  Borrow  Gut.    Bellevue. 


Cornulites  flexuosus  (r) 

Amplexopora  ^liosa    (r) 
Bythopora  gracilis   (a) 
Ghiloporella  flabellata    (r) 
Dekayia  magna  (r) 
Hallopora  andrewsi  (r) 

ramosa  (a) 

ramosa  rugosa   (c) 

sp.  (c) 
Heterotrypa  frondosa   (aa) 

pelliculata   (c) 

cf.  singularls  (c) 
Homotrypa  curvata  (r) 
Peronopora  pavonia  (a) 


Peronoporella  dubla    (c) 
Petigopora  asperula   (r) 

petechlalls   (r) 
Stomatopora  arachnoidea    (r) 

Hebertella  sinuata  (r) 
Platystrophla  laticosta   (c) 
Kafinesquina  alternata    (c) 
alternata  fracta  (c) 
alternata  ponderosn    (c) 
Zygospira  modesta  (c) 

Oyrtolites  omatus  (r) 

Isotelus  maxlmus  (r) 


Fauna  of  Cut  10,  15  Feet  Above  Railroad.    Mt.  Auburn. 


Cornulites  flexuosus  (c) 

Amplexopora  pustulosa  (a) 

robusta  (r) 
Atactoporella  ortoni  (c) 
Bythopora  delicatula   (c) 
Ceramoporella  distlncta    (c) 

ohioensls  (r) 
Ghiloporella  flabellata   (r) 
Coeloclema  cf.  alternatum   (r) 

owenl    (c) 


Dekayia  appressa  (a) 

multispinosa  (a) 
Hallopora  cf.  onealli   (r) 
ramosa  (c) 
ramosa  rugosa   (r) 
Heterotrypa  frondosa  (r) 
Homotrypa  pulchra   (c) 
Peronopora  pavonia   (aa) 
Proboscina  frondosa   (r) 

Dalmanella  meeki  (r) 
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Platy atrophia  lynx  (r) 
Rafinesquina  altemata  (c) 
Zygospira  modesta    (r) 

Modlolodon  sp.   (r) 

Cyclora  minuta  (c) 


Orthoceras  sp.    (r) 

Calymene  callicephala  (r) 
Isotelus  maximus  (r) 

Primitia  impressa   (r) 


Fa/unt  of  Cut  10 ^  10-20  Feet  Above  Railroud.    Mt.  Aubwm-Amheim. 


Cornulites  flexuosus   (r) 

Amplexopora  ampla  (r) 

pustulosa   (a) 

robusta  (a) 
Arthropora  shafferi  (r) 
Atactoporella  multigranosa  (c) 
Bernicea  primitiva  (r) 
Bytiiopora  dellcatula  (r) 
Geramoporella  ohioensis  (r) 
Corynotrypa  dellcatula   (r) 

inflata  (r) 
Coeloclema  cf.  altematum   (c) 

oweni  (c) 
Dekayia  cf.  obscura  (r) 
Eridotrypa  slmulatrix   (r) 
Hallopora  ramosa   (a) 

ramosa  rugosa   (c) 
Heterotrypa  frondosa   (c) 


Homotrypa  frondosa   (c) 
Peronopora  pavonia  (r) 
Peronoporella  dubia  (r) 
Stigma tella  dychel  (r) 
Stoma topora  arachnoidea  (c) 

Crania  scabiosa   (r) 

Pleetambonites  sericeus  (r) 

Rafinesquina  alternata   (a) 
altemata  fracta  (c) 
alternata  loxorhytis    (r) 

Zygospira  modesta  (c) 

Cyclonema  bilix  (c) 

Orthoceras  sp.    (c) 
Acidaspis  sp.  (r) 
Calymene  callicephala   (r) 
Isotelus  maximus  (r) 


Fauna  of  Cut  10,  25-55  Feet  Above  Railroad.    Arnheim. 


Amplexopora  cingulata  (r) 

pustulosa   (a) 
Arthropora  shafferi   (c) 
Atactoporella  mundula   (c) 
Batostoma  varlans   (r) 
Bernicea  primitiva   (r) 
Geramoporella  ohioensis  (c) 
Coeloclema  cf.  altematum  (c) 
Deltayia  aspera   (c) 

cf.  macula ta    (c) 

magna  (r) 

cf.  obscura  (c) 
Hallopora  cf.  onealli  (a) 

ramosa  (aa) 

ramosa  rugosa   (c) 

cf.  subplana  (c) 

subnodosa  (c) 
Homotrypa  frondosa  (r) 

pulchra   (c) 


Mesotrypa  orbiculata  (c) 
Peronopora  pavonia  (c) 
Peronoporella  dubia  (c) 
Petigopora  asperula   (c) 

petechialis  (c) 
Stigmatella  catenulata   (r) 

Dalmanella  meeki   (r) 
Dinorthis  retrorsa    (r) 
Platystrophia  laticosta    (r) 
Rafinesquina  alternata    (a) 
altemata  fracta  (c) 

Conularia  formosa   (r) 
Cyclonema  bilix  (a) 
Cyclora  minuta   (c) 

Calymene  callicephala   (c) 
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Fautia  of  Cut  10,  Above  V.  lynx  Lc^/et\     Alt.  Auburn  or  Loner  Arnheim. 
(V»rnulltes   fiexnosns    (r) 


Arthropora  shafferi   (e) 
Bythopora  delicatnla    (a) 
Coeloclema  cf.  alteriiatiiiu   ( r) 

oweni   ( r ) 
Hallopora   cf.   ouealli    (r) 
Peroiioponi  itavoiiia    (r) 
I*etl;:i;pora  aapeiiila    (r) 

petechia  lis    (r) 
rrol>osciiia   fronciosa    (r) 

Crania  scablosji    (c) 
Oalmanella  ineelvi    (r) 
Hatiiies(]uiiia   alternata    (c) 

alternata   loxorlijtis    (r) 
Zysospira   iiKKlesta    (aa) 


Byssonyoliia   radiata    (r) 
Modiolodon  sp.    (r) 
Pterinea  deniissa    (r) 

Conradella  dyeri  (r) 
Cycloneuia  bilix  (a) 
Cyclora  niimita   (a) 

Ortliocoras  sp.   (c) 

Acidaspls  sp.    (c) 
(.^alyniene  callicepliala    (c) 
I  sot  el  lis   maxinuis    (r) 

Primitia  iiiipressa   (c) 

OiiKJid  segments  (a) 


Fauna  of  Cut  10,  All.     Corrin^iUe-Arnhcim. 
(Tornnlites  flexiiosns   (a) 


AnipIexoiKira  pustulosa    (aa) 

robustji   (a) 
Artliropora  slialTerl   (r) 
Atactoporella  ortoni   (c) 
Beinieea  primitiva   (r) 
Bytliopora  striata    (r) 

del iea tula   (r) 
(Vramoiwrella  ohioensia    (c) 
('oeloclema  oweni   (aa) 
(Tory not ry pa  iuflata   (r) 
Delcayia  appressa   (aa) 

cf.  maculata   (c) 

multispinosa    (c) 
Erldotrypa  simulatrix   (r) 
Hallopora  ramo^a   (aa) 

ramosa   rugosa    (c) 
Heterotrypa  frondosa    (c) 
Ilomotrypa  frondosa   (r) 

pulchra   (c) 


Petij?oi»ora  asperula   (c) 

petechia  Us    (c) 
Stoniatopora   araclmoidea    (c) 

Crania  scahiosa    (c) 

Dalmanella  meelvi   (r) 

Platystrophia  lynx   (r) 

Ratinesqiiiiia  alternata   (a) 
alternata  fracta   (a) 
alternata  loxorhytis  (c) 

Zygospira  nicKlesta   (c) 

Byssonychia  sp.    (r) 

Modiolodon  sp.    (r) 

(V^'ionema  bilix  (c) 

Orthoceras  sp.    (c) 

Calyniene  callicephala    (r; 
Isotelns  maxinuis  (r) 


Fauna  of  Cut  It,  .1-30  Feet  Above  Railroad  (South  End  of  Cut). 

Loner  Arnheim. 


Crinoid  segments  (c) 

Amplexopora  clngnlata   (r) 

pustulosa    (c) 

robusta   (c) 
Arthropora  shafFerl   (c) 


Atactoporella  multigranosa   (c) 
Bernicea  primitiva    (r) 
Ceramoporella  distincta   (r) 

ohioensls    (c) 

whitei   (r) 
Co  loclema  cf.  alteruatum  (e) 
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Coryii  )trypa  iiiflatii   (r) 
Dekayiji  appressa   (c) 

cf.  aspera   (r) 
Eridotrypa  Simula trix    (c) 
Hallopora  cf.  onealli   (c) 

ramosa    (a) 

laiiiosa  rugosa    (c) 

subiiodosa   (a) 

cf.  subplana   (c) 
IIeloix)ra   harrlsi    (r) 
Heterotrypa   iilrichi  lohata    (r) 
Homotrypa  flabellaris  (r) 

froiidosa  (r) 

pulchra    (r) 
Peroiiopora  pavoiiia    (r) 
Peronoporella  diibia  (c) 
I*etigoj)ora  asperula    (r) 
Prob<Jscina  anloj)oroldes  (r) 


Daiiiiaiiella   uieeki   (c) 
Dirorthis  retrorsaV  (r) 
Uatiiiesqiiiiia  alternata   (c) 
alternata  fracta   (a) 
alternata  loxorhytls    (c) 
Zygosplia  modesta    (a) 

Byssonyohia  temiistrlatji   (c) 
Mo<ll(>l()doii  sp.    ((•) 
I*t(Miiiea  deiuissa    (r) 

(\v(IoiuMim  bilix   (a) 
Cyclora  miiuita   (a) 

Orthoceras  sp.    (r) 

Calyiiii'iie  callicephala    (r) 
laoteliis   iiiaximus    (r) 


Crania  scabiosa    (r) 


I*i*imitia   inipressa    (c) 


Fauna  of  Cut  IL  Upper  20  Fret.     Ippvr  Arnhcim. 
Aniploxopora  pustulosa    (r) 


sp.    (r) 
Hythop  ra  deli  ca  till  a    (r) 
(Vranuiporella  distincta    (r) 

ohioensia    (a) 
Ilallopota   ramosa    (r) 

^ul»n<Hl(>sa    (o) 

cf.  subplana   (r) 
Heterolrypa  frondosa   (r) 
Homotrypa  pulchra   (r) 
Peronopora   imvonia    (c) 
I*roboscina  auloporoides  (aa) 
Khopalonaria   venoaa    (c) 
Stomatopora  araclmoidea    (c) 


Llnp:ula  clnclnnatiensls    (r) 
Ualines(]u{na  alternata    (a) 
alternata  fracta    (c) 
alternata  loxorliytis    (a) 
Zygospira   modesta    (aa) 

Byssonychia  radiata    (c) 
sp.   (c) 

Cyclora   ndnuta    (c) 
Orthoceras  sp.    (c) 

(^alymcnc  callicephala    (r) 
Isotelus  maximus    (r) 


Ci'ania  scabiosa    (c) 
Dinorthis  retrorsa    (c) 


Primitia   inipressa    (r) 


Fauna  of  Cut  II,  All.     Atnheim. 


Cornulites  riohmondensis    (r) 
sp.   (c) 

(ilyptcK-rinus  si),    (c) 

Amplexopora  aiupla    (c) 
cingulata    (r) 
pustulosa    (a) 


robusta    (c) 

sp.  (c) 
Atactopirelhi  mundula    (c) 

ortoni    (c) 
Batostoma  varians   (r) 
Berni(*ea  primitiva    (r) 
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Bythopora  delicatula    (c) 

gracilis   (c) 
Ceramoporella  distincta   (c) 

ohioensis    (c) 

whitel  (r) 
Coeloclenia  cf.  alternatum   (a) 

oweni   (r) 
Corynotrypa  inflata    (c) 
Dekayla  appressa   (c) 

aspera    (c) 

cf.  aspera  (c) 

magna   (r) 

multispinosa  (r) 
Hallopora  cf.  onealli  (c) 

ramosa  (aa) 

romosa  rugosa  (a) 
Hallopora  subnodosa   (a) 

cf.  subplana   (c)* 
Heterotxypa  solitaria   (r) 

ulrichi  lobata?   (r) 
Homotrypa  frondosa    (c) 

pulchra  (a) 
Nicholsonella  peculiaris  (r) 


Peronopora  pavonia  (c) 
Peronoporella  dubia   (a) 
Petigopora  asperula   (a) 

petechialis  (a) 
Proboscina  aiiloporoides    (c) 
Stigmatella   cateniilata    (r) 

Crania  scablosa   (c) 
Dalmanella  meeki   (c) 
Leptaena   rhoniboidalis    (r) 
Platystrophia  lynx   (r) 
Rafinesqulna  alternata   (c) 
alternata  fracta    (aa) 
alternata  loxorhytls    (a) 
Zygospira  modesta   (aa) 

Cyclonema  bilix  (a) 
C?yclora  mlnuta   (a) 

Orthoceras  sp.    (c) 

Calymene  callicephala    (c) 
Isotelus  maximus   (r) 


D 


Fauna  of  Cut  12y  0-1  o  Feet  Above  Railroad.    Top  of  Amlieim, 

Strophomena  planumbona?   (r) 


Amplexopora  filiosa    (r) 

pustulosa  (r) 
Oeramoporella  ohioensis   (r) 
Eridotrypa  simulatrix   (r) 
Peronopora  pavonia  (r) 
Petigopora  asperula   (c) 

Raflnesquina  alternata   (r) 

Fauna  of  Cut  12,  15-31  Feet 
Oomulites  richmondensis   (a) 

Amplexopora  pustulosa    (r) 
Arthropora  shafferi   (a) 
Bythopora  delicatula   (c) 

meeki  (r) 

striata  (r) 
Hallopora  cf.  onealli  (a) 

subnodosa    (r) 
Helopora  harrisi  (c) 
Homotrypella  hospital  is   (r) 

rustica  (r) 
Peronopora  pavonia   (c) 
Petigopora  petechialis  (c) 
Proboscina  auloporoides   (r) 


Byssonychia  grandis    (r) 
Cyclonema  bilix   (r) 
Primltia  impressa   (r) 

Above  RaUroad.    Lower  Wa^eatHlle. 

Stigmatella  crenulata   (c) 
interporosa    (c) 
spinosa   (c) 

Dalmanella  meeki  (a) 
Raflnesquina   alternata    (r) 
Zygospira  modesta   (c) 

Byssonychia  grandis  (r) 
Pterinea  demissa   (c) 

Couradella  dyeri   (r) 
Cyclora  minuta  (a) 

Acidaspis  sp.   (r) 
Calymene  callicephala   (c) 
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Ceraurus  pleurexanthemus   (r) 
Isotelus  maximus  (c) 

Ctenabolbina  cilia ta  (c) 


Leperdltia  caecigena  (c) 
Prlmitia  Impressa   (aa) 

Ijepidocoleus  jamesi   (r) 


Fauna  of  Cut  IS,  Lower  40  Feet.    Lower  Wayneaville. 


Streptelasma  rusticum   (r) 

Gornulites  riehmondensis   (a) 

Arthropora  shafferi    (a) 
Batostoma  varians  (r) 
Bythopora  delicatula    (r) 

meeki   (a) 

striata  (r) 
Ceramoporella  oliioensls  (c) 

white!    (r) 
Dicranopora  emaeerata    (r) 
Eridotrypa  simulatrlx   (a) 
Hallopora  subnodosa    (c) 
Heterotrypa  proliflca   (c) 
Homotrypa  austini   (c) 
Homotrypella  hospital  is   (c) 
Peronopora  pavonia   (r) 
Petigopora  asperula   (r) 
Proboscina  auloporoides    (r) 
Stigmatella  crenulata    (c) 

spinoea  (r) 
Stomatopora  arachnoidea   (c) 


Crania  scabiosa   (c) 
Dalmanella  meeki    (aa) 
Hebertella  sinuata   (r) 
Leptaena  rhomboidalis  (r) 
Platystrophia  latlcosta   (r) 
Plectarabonites   sericeus    (c) 
Rafinesquina  alternata  (c) 

altemata  loxorhytis  (c) 
Strophomena  planumbona   (r) 
Zygospira  modesta  (a) 

Byssonychia  sp.   (c) 
Pterinea  demissa  (r) 

Cyclonema  bilix   (c) 
Oj'clora  minuta  (r) 

Acidaspis  sp.   (r) 
Calymene  calllcephala   (c) 
Isotelus  maximus   (r) 

Primitia  impressa   (a) 


FoAma  of  Cut  IS,  ^0-60  Feet  Above  Railroad.    Middle  WaynesviVe. 


Streptelasma  rusticum    (c) 

Gornulites  riehmondensis    (c) 

Arthropora  shafferi   (c) 
Atactoporella   schucherti    (r) 
Batostoma  prosserl   (r) 

varians  (a) 
Bernicea  primltiva   (c) 
Bythopora  delicatula  (c) 

meeki   (a) 

striata  (r) 
Ceramoporella  distincta  (r) 

ohioensis   (r) 
Constellaria  polystomella  (r) 
Dicranopora  emaeerata   (r) 
Eridotrypa  simulatrix   (a) 


Hallopora  ef.  ramosa  (c) 

ramosa  rugosa   (r) 

subnodosa   (a) 
Helopora  sp.  (r) 
Heterotrypa  affinis   (r) 

prolifica  (aa) 

slngularis  (c) 

subramosa   (a) 
Homotrypa  austini  (a) 

communis    (a) 

flabellaris  (a) 

cf.  flabellaris  spinifera  (c) 
Homotrypa  nodulosa  (c) 
Homotrypella  hospitalis   (c) 
Monticulipora  parasitica   (r) 
Peronopora  pavonia   (a) 
Proboscina  auloporoides  (r) 
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Rhombotrypa  qiiadrata    (a) 
Stoma topora  arachnoidea   (a) 

Oi'aiiia  laella    (r) 

scabiosa    (r) 
Dalmanella   meeki    (c) 
Ilebertella  sinuata   (r) 
Platystrophia   acutilirata    (a) 

laticosta  (c) 
liafinesquina  alternata    (a) 
Strophomeiia  planumbona    (r) 


Zygospira  niodesta    (c) 

Byssonychia  sp.    (r) 
Pterinea  demissa   (r) 

Cydoneiiia  bllix   (c) 

Orthooeras   sp.    (r) 

Calymene  enlllcephala    (r) 
Isotelus  niaxiimis    (r) 


Fauna  of  Cut  IS,  Dump.     WayncsvWe. 


Protarea  vetusta   (r) 
Streptelasma   rustlcuin    (c) 


Cornulites  riehmoudensis 
sp.   (coiled)    (c) 


(a) 


Arthropora  shafferl  (c) 
Atactoporella  schuchertl   (r) 
Batostoma  varians    (c) 
Bernicea  primitlva    (c) 
Bythopora    delicatiila    (c) 

meekl    (c) 
Ceramoporella  distlncta    (r) 

ohioeusis   (c) 
Dicranopora  emacerata    (r) 
Erldotrypa  simiilatrt;^    (r) 
Heterotrypa   inicrostigma    (r) 

prollflca    (a) 

siugiilaris   (e) 

subraoiosa  (e) 
Hallopora  ramosa  rugosa   (r) 

siibnodosa    (r) 
Homotrypa  aiistini    (c) 

communis   (a) 

flabellarls   (c) 

frondosa    (r) 
Homotrypella  hospitalis   (a) 


Peronoponi  pavonia    (c) 
ProboRcimi  aiiloporoides   (c) 

frondosa    (r) 
Rhombotrypa  quadrata    (a) 
Stomatopora  arachnoidea    (c) 

Crania  scablosa   (r) 
Dahuanella  meelci    (a) 
Hebertella   sinuata    (r) 
Leptaena  rhomboidalis   (r) 
Platystrophia   laticosta    (a) 
Rafinesquina  alternata    (c) 
Strophomena  subtenta    (r) 
Trematis  millepuiictatii    (r) 

Byssonycliia  obesa   (r) 
Eridonychia  crenata    (c) 
Modiolodon  truncatus   (r) 
Modiolopsls  versa! llesensis    (c) 
Opisthoptera  casei   (c) 
Pterinea  demissa    (c) 

Gas*^ropoda,  unidentified   (a) 

Calymene  callicephala   (c) 

Primitia  impressa   (c) 


Fauna  of  Cut  Ui,  0-^0  Feet  Ahove  RaUroad.    Middle  Waynesville 
Cornulites  richmondensis 


Arthropora  shafferi  (c) 
Batostoma  varians  (r) 
Bernicea  primitiva  (r) 
Bythopora  delicatula    (c) 

meeki   (c) 

striata   (c) 


Eridotrj-pa   simulatrix    (r) 
Heterotrypa  prollflca    (c) 

subramosa   (c) 
Homotrypa  austini   (r) 

communis    (c) 
Stomatopora  arachnoidea    (r) 

Crania  scablosa    (r) 
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Dnlmanella  meeki   (n) 
Platystrophia   latlcosta    (r) 
Plectainbonites  sericeiis    (r) 
Zygoepira  modesta   (r) 

Byssonychla  sp.    (c) 
Pterinea  demlHsa   (c) 


Gastropoda,  iinideiitiflod   (r) 

Orthooeras  sp.    (c) 

Acidaspis  cincinnatiensis   (r) 
Calymene  callicephala   (c) 
Isotelus  maxlmus   (c) 


Fauna  of  Cut  t'l.  South  Side,  'lO  Feet  Above  Railroad,    Middle  Wayneaville. 
Streptelasma  rusticiim   (a) 


Cornulltes  rlchinondensis    (a) 

Amplexopora   pustiilosa    (r) 
Arthropora  shaflferi   (c) 
Batostoma  prosseri  (r) 

varians  (c) 
Bythoi)ora  del ica tula    (c) 

meeki   (a) 
Ceramoporella  distincta    (r) 

ohioensis   (c) 
Eridotrypa  simulatrix    (c) 
Hallopora  subnodosa    (c) 
Heterotryiwi  prolifica    (aa) 

siiigularis   (r) 

subramosa   (a) 
Ilomotrypa  austini   (a) 

communis   (a) 

llabellaris  (a) 
Homotrypella  hospitalis    (a) 
NIchoIsonella  vaupeli  (c) 
Peronopora  pavonia    (c) 
Rhombotrypa  quadra ta    (c) 
Spatiopora  sp.    (r) 

Fauna  of  Cut  /J,  O-oft  Fret 
Streptelasma  rusticum  (c) 

Glyptoerlnus  decadaetylis  (r) 

Ooruulites   richmondensls    (r) 
sp.   (coiled)    (c) 

AmpIexoi)ora  pustulosa  (r) 
Arthropora  shafferi  (r) 
Atactoporella  schuchertl  (r) 
Batostoma  varians  (c) 
Bernicea  primitiva  (r) 
Bythopora  meeki  (c) 
Ceramoporella  ohioensis  (e) 


Dalmanella  meeki    (aa) 
Hebertella  sinuata   (c) 
Leptaena  rhomboidalis   (c) 
Platystrophia   acutilirata    (c) 

laticosta   (a) 
Plectambonites  sericeus    (r) 
Raflnes(iuina   alternata    (a) 

alternata  loxorhytis    (c) 
Strophomena  planumbona   (r) 
Zygospira  modesta    (c) 

Byssonychla  sp.   (c) 
Modiolopsis  versaillesensis    (a) 
Opisthoptera  easel    (r) 
Pterinea   demissa    (c) 

CJyclonema  bllix  (r) 
Lophospira  bowdenl    (r) 
sp.    (a) 

Orthoceras  sp.   (c) 

Calymene  callicephala    (r) 


IftoiT  Railroad.     Middle  WayneHvUlc. 

I)kTanoi)ora  emacerata  (c) 
Eridotrypa  simulatrix  (c) 
Hallopora  subnodosa  (r) 
Heterotrypa  prolifica  (a) 

singularis   (r) 
Ilomotrypa  austini  (a) 

communis  (a) 

flabellaris  (a) 
Homotrypella  hospitalis   (c) 
Peronopora  pavonia  (c) 
Rhomlx>trypa  quadra  ta    (a) 

Crania  scabiosa  (c) 
Dalmanella  meeki  (c) 
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Hebertella  slnuata  (c) 
Leptaena  rhomboidalis  (r) 
Platy atrophia  acutiUrata   (c) 

laticosta  (c) 
Rafinesqulna  altemata    (a) 
alternata  loxorhytis  (c) 
altemata  cf.  ponderosa  (c) 
Rhynchotrema  dentata  (c) 
Stropbomena  planumbona  (r) 


Zygospira  modesta  (c) 

Byssonycbla  rlchmondensis  (r) 
Modiolopsis  versalllefiensis  (r) 

Cyclonema  bilix  (r) 

Calyniene  callicephala    (r) 


Fautm  of  Cut  14,  25-50  Feet  Above  Railroad,     WaynesviUe, 


Streptelasma  rustioum  (a) 

Gornulites  richmoDdensis  (a) 

Arthropora  sbafferi  (aa) 
Batostoma  prosseri  (r) 

varians  (c) 
Bernicea  primltiva  (r) 
Bythopora  delicatula  (c) 

meeki  (c) 

striata  (c) 
Ceramoporella  distincta   (r) 

ohioensis  (c) 
Oonstellaria  limitaris  (r) 

polystomella  (r) 
Dicranopora  emacerata  (c) 

fragilis    (c) 
Eridotrypa  simulatrix  (c) 
Fenestella  granulosa   (r) 
Hallopora  subnodosa  (c) 
Heterotrypa  proliflca  (a) 
Homotrypa  austini  (a) 

cummunis  (a) 

flabellaris  (a) 

Dodulosa   (c) 
Homotrypella  hospitalis  (a) 
Monticulipora  parasitica  (r) 
Peronopora  pavonia  (c) 
Petigopora  petechlalis  (a) 
Proboscina  frondosa   (c) 
Ptilodictya  plumarla  (r) 


Rhombotrypa  quadra ta   (a) 

subquadrata   (r) 
Crania  scabiosa  (c) 
Dalmanella  meeki   (aa) 
Hebertella  sinuata  (c) 
Leptaena  rhomboidalis  (a) 
Platystrophia  acutilirata   (r) 

laticosta  (c) 
Plectambonites  sericeus  (c) 
Rafinesquina  alternata  (a) 

alternata  loxorhytis  (c) 
Rhynchotrema  capax  (c) 

dentata   (r) 
Strophomena  planumbona  (c) 

subtenta  (r) 
Zygospira  modesta  (aa) 

Byssonychia  sp.  (r) 
Ischyrodonta  ovalis  (r) 
Opisthoptera  casei  (r) 
Pterinea  demissa  (c) 

Conradella  dyerl  (r) 
Cyclonema  bilix  (c) 
Cyclora  minuta  (r) 

Orthoceras  sp.  (r) 

Acidaspis  cincinnatiensis  (r) 
Calymene  callicephala  (c) 
Ceraurus  pleurexanthemus  (r) 
Isotelus  maximus  (c) 


Fauna  of  Cut  tj,  50-61  Feet  Above  Railroad.    Upper  WaynesvUle  (01 

Lower  Liberty). 


Columnar ia  alveolata   (r) 
Protarea  vetusta   (a) 


Streptelasma  divarlcans  (a) 
rusticum  (a) 
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Amplexopora  pumila  (a) 
Arthropora  shaflferi  (r) 
BatoBtoma  proseeri   (c) 

varians  (c) 
Bythopora  delicatula  (a) 

meeki  (c) 

striata  (c) 
Bemicea  primitiva  (r) 
Geramoporella  ohioensis   (c) 
Const ellarla  limi tails  (a) 

polystomella  (c) 
Dicranopora  emacerata  (r) 
Eridotrypa  simulatrix   (aa) 
Hallopora  subnodosa  (aa) 
Heterotrypa  proliflca  (a) 
Homotrypa  communis   (a) 

flabellaris  (r) 
Homotrypella  hospitalis  (a) 

rustica  (r) 
Monticulipora  parasitica  (r) 
Nicholsonella  vaupeli  (c) 
Peronopora  pavonia  (r) 
Proboscina  frondosa  (r) 

Fauna  of  Cut  14,  All. 
Streptelasma  rustlcum   (r) 

Comulites  richmondensis  (c) 


Rhombotrypa  quadrata  (a) 

subquadrata    (c) 
Simtiopora  aspera  (r) 
Stomatopora  arachnoidea  (r) 

Dinorthis  subquadrata  (c) 
Hebertella  insculpta   (aa) 

sinuata  (a) 
Leptaena  rhomboidalis  (a) 
Platystrophia  laticosta  (c) 
Plectambonites  sericeus  (r) 
Raflnesquina  alternata  (c) 
Rliynchotrema  capax  (aa) 
Strophomena  planumbona  (a) 
Zygospira  modesta  (c) 

Byssonychia  sp.    (r) 

Cyclonema  bllix  (c) 

Orthoceras  sp.  (c) 

Callymene  callicephala  (a) 
Isotelus  maximus  (c) 

Middle  and   Upper  WaynesvUle, 

Homotrypella  hospitalis  (c) 
Monticulipora  parasitica  (r) 
Petigopora  petechialis  (a) 


Arthropora  shafferi    (r) 
Batostoma  varians  (r> 

sp.  (r) 
Bythopora  delicatula  (c) 

meeki  (c) 

striata  (c) 
Oramoporella  ohioensis  (r) 
Dicranopora  emacerata  (r) 
Eridotrypa  simulatrix  (c) 
Hallopora  subnodosa  (c) 
Hetetrotrypa  proliflca  (c) 
Homotrypa  cummunis  (c) 


Dalmanella  meeki  (a) 
Leptaena  rhomboidalis  (c) 
Platystrophia  laticosta   (r) 
Rafinesquina  alternatn   (c) 
Zygospira  modesta  (r) 

Byssonychia  sp.  (c) 
Pterinea  demissa  (c) 

Calymene  callicephala  (c) 
Isotelus  maximus  (c) 


Fauna  of  Cut  15,  OSO  Feet  Above  Railroad,    Middle  WaynesvUle 

Streptelasma  rustlcum  (a)  Bythopora  delicatula  (c) 

meeki   (c) 
Arthropora  shafiferl  (r)  striata  (r) 

Batostoma  prosseri   (r)  Geramoporella  granulosa  (r) 

varians  (c)  ohioensis   (r) 

Bemicea  primitiva  (r)  Constellaria  polystomella  (r) 
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Eridotrypa  slmulatrlx  (c) 
Hallopora  subnodosa    (c) 
Heterotrypa  proliflca  (a) 

subramosa  (c) 
Homotrypa  austini  (a) 
Homotrypa  communis  (r) 

flabellaris  (r) 

of.  flat)ellaris  spinlfera  (c) 
Homotrypella  hospital  Is  (c) 
Peronopora  pavoiila   (c) 
Rhombotrypa  quadrata  (a) 


Stoma topora  arachnoldea   (a) 

r^ptaena  rhomboldalis  (r) 

Cyclonema  blllx  (r) 
bilix  fluctuatum  (r) 

Orthoceras  sp.   (r) 

Calymene  callicephala  (r) 


Famm  of  Cut  /J,  O-.'/'t  Feet  Above  Ra-iUoad.     Middle  and  Upper 

Waynesville. 


Strei)telasina  rusticum   (a) 

Cornulites  richmondensis   (c) 
sp.    (a) 

Arthropora  sbafferl  (a) 
Batostoma  varians  (a) 
Bernicea  primitlva  (c) 
Bythopora  dellcatiila  (a) 

meekl  (a) 

striata  (r) 
Ceramoporella  granulosa   (c) 

obioeusis  (r) 
C'oiistellaria  polystomella  (r) 
Dicranopora  emacerata    (c) 
Erldotrypa  slmulatrlx  (a) 
Fenestella  granulosa   (r) 
Hallopora  subnodosa   (c) 
Ileterotrypa  proUfica   (a) 

subramosa  (a) 
Homotrypa  austini  (a) 

communis   (c) 

dawsoni    (c) 

flabellaris  (a) 

cf.  flabellaris  spinlfera  (a) 
Homotrypella  hospi talis  (a) 
Xicholsonella  vaupeli  (c) 
Peronopora  pavonia  (c) 
Probosclna  frondosa   (r) 
Ithombotrypa  quadrata  (a) 
Stoma toiwra  arachnoldea  (c) 


Crania  laelia  (r) 

scablosa  (c) 
Dalmauella  meekl  (a) 
Hebertella  insculpta  (a) 

occiden talis  (r) 

sinuata  (c) 
Leptaena  rhomboidalis  (a) 
Platystrophia  laticosta   (c) 
Raflnesquina  alternata   (a) 

alternata  loxorhytis  (c) 
Rhynchotrema  capax  (c) 
Strophomena  planumbona  (c) 

Byssonychia  obesa   (r) 

radiata  (r) 

richmondensis  (c) 

sp.  (c) 
Modlolodon  truncatus  (r) 
Opisthoptera  easel   (r) 
I*terlnea  demlssa  (r) 

C?yclonema  bilix  (c) 
Cyclora  minuta  (r) 

Orthoceras  sp.  (c) 

Calymene  callicephala   (c) 
Isotelus  maximus  (a) 
Ostracoda,  unidentified  (c) 

Lepldocoleus  jamesi  (r) 


Fauna  of  Cut  lo,  SO-^o  Feet  Above  Railroad,     Top  of  Waynesville. 

Streptelasma  rusticum  (r)  Batostoma  prosserl   (r) 

Bythopora  dellcatula    (r) 
Arthropora  shafferl   (c)  meekl   (r) 
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Constellaiia  liinltaris   (c) 
Dicranopoia  einacerata    (r) 
Eridotrypa  t^imulatrix  (e) 
Fenestella  granulosa  (r) 
Hallopora  subnodosa  (c) 
Heterotrypa  prolifica  (r) 
^    subramosa    (r) 
Houiotrypa  austini  (r) 

riehmondensis  (r) 

wortheni  (r) 
Homotrypella  hospital  is   (c) 
Xicholsonella  vaupell  (c) 
Rhombotrypa  qnadrata  (r) 

subquadrata  (r) 


Dinorthis  subquadrata  (c) 
Hebertella  insculpta  (a) 

oeciden talis  (c) 

sinuata   (e) 
Platystrophia  laticosta  (r) 
Raflnesqulna  alternata  (c) 
Rhynehotrenia  capax    (c) 
Strophomeiia  plauumbona  (c) 
Zygospira  luodesta    (r) 

Cycloiiema  bilix   (r) 


Faum  of  Cut  16,  5-15  Feet  Above  Railroad  (i^outh  End  of  Cut),    Top 

of  Waynesrille. 


Streptelasnm  rustlcum   (c) 

Arthropora  shafferi  (c) 
Bythopora  delicatula    (a) 

meeki  (r) 

striata  (c) 
Ceramoiwrella  ohloensls  (c) 
Dlcraiiopora  eniacerata  (r) 
Eridotrypa  simulatrix  (e) 
Hallopora  subnodosa   (c) 
Homotrypa  nodulosa  (r) 
Homotrypella  hospitalis  (r) 
Rhombotrypa  quadra ta   (r) 

Hebertella  oeciden  talis   (r) 

sinuata  (c) 
Leptaena  rhomboidalis  (aa) 
Platystrophia  acutUirata   (r) 


Platystrophia  laticosta   (r) 
RafineFquina  alternata  (c) 
Rhynchotrema  capax  (c) 
Strophomena  plauumbona   (a) 
Zygospira  modesta  (c) 

Pterinea  deniissa   (r) 

Cyclonenin  bilix  fluctuatum  (r) 

Orthoceras  s|).   (r) 

Calymeue  callicephala    (c) 
Isotelus  niaximus  (a) 

Ceratopsls  chambersi  (r) 
T^perditia  caecigena   (r) 


Fauna  of  Cut  16,  North  End,  0-10  Feet  Above  Railroad.    Base  of  Liberty. 


Protarea  vetusta  (a) 
Streptelasma  rusticura  (a) 

Amplexoi)ora  pumila  (c) 
Bernicea  prlmitiva  (r) 
Bythopora  delicatula  (r) 

meeki  (c) 
Constellaria  iK)]ystomella  (a) 
Hallopora  of.  ramosa  (a) 

subnodosa  (a) 


Homotrypa  austini    (a) 

cylindrica  (r) 

ramulosa    (c) 

riehmondensis  (r) 

wortheni    (r) 
Homotryi)ella  hospitalis  (r) 
Proboscina  frondosa  (r) 
Rhombotrypa  quadra  ta  (a) 
Stomatopora  araehnoidea  (c) 
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Dinorthis  subquadrata   (a) 
Hebertella  insculpta  (e) 

occidentalis   (r) 

slnuata  (r) 
Plectambonites  sericeus  (aa) 
Rafinesquina  alternata  (c) 


Rhyncbotrema  capax  (aa) 
Strophomena  planumbona   (nn> 
Zygospira  modesta  (a) 

Calymeue  callicephala   (r) 
Isotelus  inaximus  (r) 


Fauna  of  Cut  16,  North  End,  0-25  Feet  Above  Railroad.    All  Above  Plec- 
tambonites Layer.    Lower  Liberty. 


Protarea  vetusta  (c) 
Streptelasma  divaricans  (r) 
rustlcum  (a) 

Cornulites  richmondensis  (c) 

Amplexopora  grauulosa  (a) 
Bernicea  primitiva  (r) 
Bythopora  meekl    (a) 
Hallopora  cf.  ramosa  (c) 

subnodosa  (a) 
Homotrypa  austini  (aa) 

richmondeusis   (r) 
Homotrypella  hospital  is  (r) 

rustica  (r) 
Proboscina  auloporoides   (r) 
Rhombotrypa  quadra ta  (a) 

subquadrata  (r) 


Stoma topora  arachnoidea  (r) 
Crania  laelia  (r) 
Dinorthis  subquadrata  (a) 
Hebertella  insculpta  (c) 

occidentalis  (a) 

slnuata  (r) 
Platystrophla  latlcosta  (r) 
Plectambonites  sericeus  (c) 
Raflnesquina  alternata  (a) 
Rhyncbotrema  capax  (aaa) 
Strophomena  planumbona  (aa) 

sulcata  (r) 

vetusta  (r) 

Pterinea  demissa  (r) 

Calymene  callicephala  (r) 
Isotelus  maximus  (r) 


Fauna  of  Cut  16,  Plectambonites  La/yer  and  Above.    Liberty. 


Protarea  vetusta  (r) 
Streptelasma  rustlcum  (c) 

Cornulites  richmondensis  (r) 

Amplexopora  granulosa   (r) 

pumila  (r) 
Arthropora  shafTeri  (aa) 
Bythopora  dellcatula  (a) 

meeki  (aa) 

striata  (r) 
CeramoiK>rel]a  ohioensis   (r) 
Constellaria  polystomella  (r) 
Dicranopora  emacerata  (c) 
Hallopora  cf.  ramosa  (a) 

subnodosa  (a) 
Homotrypa  austini  (aa) 

nodulosa  (r) 

ramulosa  (r) 

richmondensis   (r) 


wortheni  (r) 
wortheni  prominens  (r) 
Rhombotrypa  quadra  ta  (r) 

Crania  laelia   (r) 
Hebertella  insculpta  (c) 

occidentalis   (r) 

slnuata  (c) 
Dinorthis  subquadrata  (c) 
Platystrophla  laticosta  (r) 
Plectambonites  sericeus  (aaa) 
Raflnesquina  alternata  (c) 
Rhyncbotrema  capax  (aa) 
Strophomena  planumbona  (aa) 

vetusta   (r) 

Byssonychia  richmondensis  (r) 

sp.   (r) 
Pterinea  demissa  (c) 
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Pelecypoda,  unidentified  (aa) 

Conradella  dyerl  (r) 
Cyclonema  sp.   (r) 

Cyrtoceras  amoenum   (r> 


Kndoceras  protei forme  (r) 

rriinltia  cincinnntiensis  (r) 

Calymene  callicephala  (a) 
Isotelus  maximus   (a) 


Fauna  of  Cut  16,  I't-'io  Feet  Above  Railroad.    Liberty. 


Calapoecia  cribriformis   (r) 
Columnaria  alveolata  (r) 
Streptelasraa  rusticum  (c) 

Arthropora  shafferi    (aa) 
Bythopora  dellcatula   (e) 

striata  (c) 
Dlcranopora  emacerata  (e) 
Hallopora  subnodosa  (e) 
Homotrypa  austini   (r) 
Homotrypella  hospitalis  (r) 
Mesotrypa  patella   (r) 
Crania  laelia   (r) 
Hebertella  Insculpta   (r) 


Ilebertella  occldentalis   (c) 

sinuata  (r) 
Diuorthis  subquadrata  (c) 
riectambonltes  serlceus  (aa) 
Ilafinesquina  alternata  (c) 
Uhynchotrema  capax  (a) 
Strophomeua  planumbona   (a) 

vetiista   (c) 
Zygospira  modesta  (r) 

Cyelora  minuta  (r) 

Calymene  callicephala    (a) 
Isotelus  maximus  (r) 


Fauna  of  Cut  17,  Ditch  East  of  Railroad.    Lower  Liberty. 
Protarea  vetusta   (c)  Uhombotrypa  quadra ta  (c) 


Streptelasma  rusticum  (c) 
Amplexopora  granulosa  (r) 

pumlla  (r) 
Arthropora  shafferi  (r) 
Bythopora  dellcatula  (r) 

meeki  (c) 
Dlcranopora  emacerata  (r) 
Hallopora  cf.  ramosa  (c) 

subnodosa  (c) 
Homotrypa  austini  (a) 

cylindrica  (r) 

worthenl  (r) 
Homotrypella  rustica   (c) 


Dinorthis  subquadrata  (c) 
Ilebertella  occldentalis  (c) 
Uafinesquina  alternata   (c) 
Uhynchotrema  capax   (c) 
Strophomena  planumbona   (a) 

planumbona  subtenta  (r) 

vetusta  (r) 
Zygospira  modesta  (r) 

Pterinea  demlssa  (r) 

Isotelus  maximus  (r) 


Fauna  of  Cut  11,  South  End,  Lower  10  Feet.    Middle  Liberty. 

Hallopora  cf.  ramosa  (r) 


Calapoecia  cribriformis   (r) 
Protarea  vetusta   (c) 
Tetradlum  minus  (r) 

Arthropora  shafferi   (c) 
Bythopora  dellcatula  (a) 

meeki  (a) 

striata  (r) 


subnodosa   (c) 
Homotrypa  austini   (c) 

communis    (c) 

wort  hen  i  prominens  (r) 
Uhombotrypa  quadrata   (r) 
Stigma tel la  incnistans  (r) 
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IIclKMvHla  i  118(11  Ipta   (r) 
Kiitliu'Siiuiiin  alteniatsi   (t-) 
Hhyiu'liotrtMna   capux    (c) 
Sti'oplioinena    plamnnboim    (c) 
Zy.zcspira  iiiodesta   (c) 


Byssonyohla  rlehmondensls  (r) 


OrthcKMH'as  sp.  (r) 


IsoteUiB  inaximus  (c) 


Fauna  of  Cut  n\  \orth  EmU  0-29  Feet  Ahoiw  Radlroad.     Upper  Liberty, 


Trotarea   vetusta    (c) 
Stiei>i'olasuia   nisticimi    (r) 

Arthroi)ora  shafferl   (c) 
Bythoi>ora  delicatula  (a) 

striata    (r) 
Dicraiioix>ra  emacerata  (c) 
Hallopora  cf.  ramosa   (c) 

subn(xlos:i    ( a ) 
Homotrypa  aiiatlul  (c) 

richniondensis   (r) 

wortheni    (r) 
Monti  (111  iiwra   epidermata    (r) 
Peronopora  pa  von  I  a  (r) 
Rhombotrypa  quadrata   (r) 


Hebertella  oocidentalis   (r) 
IMatystrophla   laticosta    (r) 
Pleotambonites  seri(?eus   (r) 
Rafine8(p]ina  alternata   (c) 
Khynchotrema  capax  (a) 
Strophomena  planumbona   (c) 

planumbona  snbtenta  (r) 

sulcata  (c) 

vetusta   (c) 
55ygospirn  modesta   (a) 

Opisthoptera   easel    (r) 
Pterlnea  deniissa  (c) 

Isotelus  niixlmus   (c) 


Fauna  of  Cut  11,  Upper  10  Feet,  North  End,    Upper  Liberty. 


I'rotarea  vetusta   (c) 
Streptelasma  rusticum   (c) 

Bythopora  delicatula    (r) 

meeki   (a) 
Hallopora  cf.  ramosa   (c) 

subnodosa  (a) 
Helopora  sp.  (r) 
Homotrypa  communis  (c) 

cylindrica   (r) 

wortheni    (r) 

wortheni  prominens  (r) 
Montlculi|M>ra  epidermata    (r) 
niionibotryjm  (luadrata    (r) 


Hebertella  occldentalis  (r) 
Platystroi»hia  laticosta   (c) 
Haflnesqulna  alternata   (e) 
Hliynchoti'ema  capax  (c) 
Strophcmena  planunibona    (a) 
Zygospira  m(xlesta   (r) 

Byssonychia  rlehmondensls   (r) 

Orthoceras  billneatnm    (r) 

Isotelus  maxlmus  (c) 

Prhnitia  cincinnatiensls  (r) 


Fauna  of  Cut   IS,  Above  Tetradium   Layer.     White icatcr. 


Streptelasma  rusticum   (r) 

IJchenocrinus  tuberculatus   (r) 

CornuUtes  sp.   (a) 

Batostoma  variablle  (na) 
Bythopora  delicatula    (aa) 
meekl   (aa) 


Halloiwia  cf.  ramosa   (r) 
Homotrypa   constella r if ormls    ( c ) 

cylindrica  (a) 

nitida  (r) 
liomotrypa  ramulosa    (r) 

wortheni    (a) 

Montlculipora  epidermata    (r) 
Hebertella    occldentalis    (c) 
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Platystrophia  laticosta   (c) 
Strophomena  sulcata  (a) 

Byssonychia  sp.    (r) 


Pteriiiea  demissa    (c) 

Orthoceras  byriK»si  (c) 
inoliri  (r) 


Faunn  of  Cat  J 8,  Above  Heavy  Limestone.     Whitewater. 


Streptelasma  divaricaus  (r) 
Tetradluni   minus    (r) 

Artliropora  shafferi   (r) 
Hatostoina  variabile   (r) 
Beniicea  primitiva    (r) 
Bythoi)ora  delicatula  (r) 
Dicranopora  emacerata  (r) 
hiaHopora  subuodosa   (r) 
Helopora  sp.   (r) 
Homotrj'pft  aiistini   (r) 
llomotrypella  hospltalis  (r) 


Monticulipora  epidermata  (r) 

Hol>ertelIa   ooeldentaJis    (r) 
IMatystrophia  laticosta   (r) 
Strophomena  sulcata   (r) 

Pterinea  demissa    (r) 

Endoceras  protelforme   (r) 

Piimitia  cincinnatiensls   (c) 


Fauna  of  Cut  i8,   Upper  Part.     Whitewater. 


Streptelasma  divaricans  (r) 
rusticum  (r) 

Batostoma  variabile  (a) 
Bythopora  delicatula   (aaa) 

meeki  (c) 
Homotrypa  austini   (a) 

cylindrica   (a) 

worthcni   (c) 
Honiotryiiella  hospitalis   (r) 
Monticulii>ora  epidermata   (V) 


Ilebertella   occiden talis    (c) 
Platystrophia  laticosta   (c) 
Rhynchotrema  capax    (r) 
Strophomena  sulcata  (a) 

Byssonychia    richmondensis    (c) 
Ischyrodonta   ovalis    (r) 

Orthoceras  bilineatum   (r) 
byrne-si  (r) 


Fauna   of   Cut    /8,   Dump.     Whitewater. 


Protarea  vetusta    (r) 
Streptelasma  rusticum   (c) 
Tet radium  minus  (r) 


rr 


Batostoma  variabile  (aa) 
Bythopora  delicatula    (r) 

meeivi    (r) 
Homotrypa  austini   (r) 

constellariformis  (aa) 

nicklesi    (a) 

nitidd  (a) 

ramulosa    (a) 


Hebertella  occidentalis  (c) 
Platystrophia  laticost^i  (r) 
Strophomena  sulcata  (r) 

Byssonychia  ohesa  (r) 

richmondensis  (e) 
Ortonella  hainesi  (r) 
Pterineji  demissa   (r) 

Orthoceras  byrnesi   (c) 

Ostracoda,  unidentified  (c) 
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Fauna  of  Cut  18,  AIL     Whitewater. 
Streptelasma  rusticum   (r)  Monticulipora  epidermata   (r) 


Atactoporella  schuchertl  (r) 
Batostoma  variabile  (aa) 
Bythopora  dellcatula   (r) 
Homotrypa  cylindrlca   (c) 

nleklesi  (r) 

riehmondensls  (r) 

worthenl   (c) 
Homotrypella  hospftalis  (r) 


Hebertella  occidentalls  (c) 
Platystrophla  laticoeta  (c) 
Raflnesquina  alternata  (r) 
Strophomena  sulcata   (c) 

Byssonychia  riehmondensls   (c) 
Pterinea  demissa  (r) 

Leperditia  caecigena   (aa) 


Detailed  faunal  lists  of  Section  5.9A,  on  the  Kentucky  bank  of  the 
Ohio  River,  (^^posite  the  mouth  of  the  Miami  River.* 

Fauna  of  Section  5^ A,  oO  Feet  Above  River.    Lower  Southgate. 
Gomulites  flexuosus  (c)  Zygospira  modesta  (c) 


Aspidopora  newberryi    (c) 
Peronopora  vera  (r) 
Stigma tella  clavls    (r) 

Crania  albersi  (r) 
Dalmanella  multlsecta  (a) 
Zygospira  clncinnatiensis  (c) 


Calymene  callieephala   (r) 
Isotelus  maximus  (c) 
Trlnucleus  concentrlcus  (a) 

Ceratopsis  chambersl   (r) 

Lepidocoleus  Jamesi   (c) 


Fauna  of  Section  5.9A,  50-55  Feet  Above  River.    Lower  Southgate. 


Batostoma  implicatum  (c) 
Jamesi   (a) 

C^ramoporella  ohioensis   (r) 

Hallopora  onealli  (c) 
onealli  communis    (r) 
onealli  sigiUarioides  (r) 

Dalmanella  multlsecta  (a) 


Plectambonites  sericeus  (c) 
Zygospira  modesta  (c) 

Calymene  callieephala  (c) 

Bythocyprls  cylindrlca  (c) 


Fauna  of  Section  5.9 A,  55-60  Feet  Above  River.    Lower  Southgate. 
Ollmacograptus  typicalis  (a) 


Bythopora  arctlpora  (r) 
Hallopora  onealli  (r) 
Phylloporlna  varlolata  (r) 
Stigmatella  clavls  (r) 

Dalmanella  multlsecta  (c) 
Trematls  mlllepunctata   (r) 


Zygospira  modesta   (r) 
Byssonychia  radlata  (r) 

Lophosplra  sp.  (r) 

Isotelus  maximus  (c) 
Trlnucleus  concentrlcus  (a) 

Lepidocoleus  jamesi  (r) 


*  When  the  collections  were  made,  upon  which  the  following  faunal  lists  are 
iMued,  the  stage  of  water  of  the  Ohio  was  about  15  feet  above  low  water  stage  at 
Lawrencebnrg. 
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Fauna  of  Section  5,9A,  60-70  Feet  Above  River.    Lower  Southgate, 
Climacograptus  typicalis  (a)  Zygoepira  modesta  <r) 


Cornulites  flexuosus  (c) 

Aspldopora  eccentrica  (a) 
Hallopora  onealli  (r) 

Dalmanella  multisecta  (c) 
Lingubi  covingtonensis  (r) 
Zygosplra  cincinnatiensis  (r) 

Faunn  of  Section  5.9 A,  10-15 
Climacograptus  typicalis  (a) 

Cornulites  flexuoeus   (r) 

Amplexopora     i)etasiform!s     welchi 

(r) 
Aspldopora  eccentrica    (r) 
Batostoma  jamesi   (r) 
Coeloclema  altematum  (r) 

commune   (r) 
Hallopora  onealli   (r) 
Peronopora  vera  (r) 

Dalmanella  multisecta   (c) 
Zygospira  cincinnatiensis    (c) 
modesta    (c) 


Acidaspis  cf.  crosotus  (c) 
Calymene  callicephala  (c) 
Isotelus  maximus  (a) 

Bythocypris  cylindrica  (a) 
Cteuobolbina  ciliata   (r) 

Lepidocoleus  jamesi  (c) 

Feet  Above  River.    Southgate. 

Byssonychia  radiata  (r) 
I^terinea  cf.  mucronata    (r) 

Acidaspis  sp.   (c) 
Calymene  callicephala  (r) 
Dalmanites  breviceps   (c) 
Isotelus  maximus  (e) 
Proetus  spurlocki  (r) 

Bollia  pumila  (r) 
Bytliocypris  cylindrica   (aa) 
Ceratopsis  chambersi   (c) 
Ctenobolbina  ciliata   (c) 

I^epidocoleus  jamesi   (r) 


Fauna  of  Section  5.9 A,  15-80  Feet  Above  River.    Southgate. 


Climacograptus  typicalis  (a) 
Cornulites  flexuosus  (r) 

Amplexopora  petasiformis  welchi 

(r) 
Arthropora  cleavelandi   (r) 

shafferi  (c) 
Arthrostylus  tenuis  (a) 
Batostoma  implicatum   (c) 

jamesi  (c) 
Bemicea  vesiculosa    (r) 
Bythopora  arctipora  (a) 
Ceramoporella  distincta   (r) 

ohioensis  (r) 
Coeloclema  altematum  (c) 

commune  (c) 
Dicranopora  meeki  (r) 


Hallopora  onealli  (a) 
onealli  communis   (r) 
onealli  sigillarioides  (c) 
Heterotrypa  ulrichi  (c) 
Peronopora  vera  (r) 
Phylloporina  variolata  (r) 
Rhinidictya  parallela  (r) 

Dalmanella  emacerata  (r) 

multisecta  (c) 
Lingula  modesta  (r) 
Plectambonites  sericeus  (c) 
Rafinesquina  alternata  (r) 
Zygospira  cincinnatiensis   (c) 

modesta  (c) 

Byssonychia  radiata  (r) 
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Aeidaspis  sp.    (c) 
Calymene  callicephala   (r) 
Isotelus  inaxiiniis   (c) 


Oeratopt«is  chainbersi   (r) 
Ctenobolblna  ciliata   (a) 
Leperdltia  of.  caecijrena  (c) 


Bollia  puinila  (r) 
B.vth(K-.v|)rls  cylindrica   (aaa) 


Lepidocoleiis  jauiesi   (c) 


Fauna  of  Svftifm  J./M,  70- ^'.T  Fcvt  Above  Rirer.     ^(tnthf.atc. 


I'ormilites  flexuosus  (r) 

Aiiiplexopora   petaslfoiiiiis  welchi 

(r) 
Arthropora  sbafferi  (r) 
Arthrostyhis  tenuis   (c) 
Aspidopora  eccentrica   (c) 
Batostoma  iiuplicatum    (c) 

jamesi   (r) 
Bythopora  arctiiwra  (a) 

parvnla   (r) 
C'erainoporelbi  distincta    (r) 
(*()elocleina  alteriiatuiii   (r) 

connimne   (r) 
r)Ioranoi)ora  meeki   (r) 
Kscharopora  acuiuiuata   (r) 
lIalloiK)ra  onealli   (c) 

oiiealli  communis   (r) 

onealli  slglllarioides   (c) 
I*eronopora  vera   (r) 
Trobosclna  ecmfusa    (r) 
Ulilnldktya  parallela    (c) 


Stictoporella  flexuosa   (c) 
Stij;niatella   clavis   (r) 
Stomatoi)ora  aracbnoldea   (r) 

Crania  albersi   (r) 
Dalnianella   multisecta   (a) 
I'let'tambonltes  serlceus  (a) 
Uafines(iulna  alternata  (r) 
Zygospira  modesta    (r) 

Acldaspls  sp.   (v) 
Calymene  eallkepbala  (r) 
Isotelus  maximus    (v) 
Trinutleus  contentrleus   (r) 

Bollia  persulcata   (r) 

pumila    (r) 
Bytbcwypris  cylindrlca   (c) 
Ctenobolbina  Hllata   (r) 
T.eperdltia  caedgena    (<•) 

Lepidocoleus  jamesi    (c) 


Fauna  of  Section  o.ffA,  IfO  Feet  Altore  Uirer.     i^outhuale. 


Batostoma  jamesi   (c) 
Bytbopora   ari-tii)ora 
rVramoporella    obloensls    (c) 
llallopora  oneall!    (e) 
lleterotrypa  ulrichi    (r) 
IVrono|iora  vera    (r) 

Dalnianella  multisecta   (r) 
Zygosplra  cinclnnatiensis   (r) 


Zygispira   modesta    (r) 

Cladopliorus  sp.    (r) 
Ilormotoma  giacilis    (r) 

Triruclens  crncentricus  (r) 

BytlHH-ypris  cylindrini   (c) 


Faunxi  of  Section  5.!) A.  12")  Feet  Ahove  River.     Base  of  MeMieken, 
Cornulites  flexuosus  (c) 


Araplexopora   septosa   multispinosa 

(c) 
Artbropora  sbafferi  (c) 
Aspidopora  e<'eentri(a   (r) 


Batostoma  impUcatum    (c) 

jamesi  (c) 
Bytboi>ora  arctiiiora    (c) 

parvula    (r) 
Ceramoporella  distincta   (r> 

obioensis  (r) 
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Coelocleraa  alternatum   (a) 

comunme  (a) 
Ilallopora  ncxliilosa  (c) 

onealli    (a) 

ouealli  eonimuuis  (r) 

onealli  sljicillarioicles  (e) 
Heterotrypa  ulrichi  (a) 
I'eronopora  vera  (c) 
Rhinidiotya  parallel  a  (r) 
Stigmatella  da  vis  (r) 
Stoma tC'pora  araehnoidea    (r) 


Haflnesquina  alternata  (r) 
Trematis  millepunetata  (r) 
55yB«8I)ira  oincfnnationHlH  (c) 
modesta    (c) 

Byssouychia  radlata  (r) 

Acidaspis  sp.   (c) 
Calymeiie  oalUcephala   (e) 
Isotelus  maximuH  (e) 


PART  III.     COMPLETE  REVISED  LIST  OF  SPECIES  RE- 
PORTED FROM  THE  CINCINNATI  SERIES  OF  INDI- 
ANA, WITH  THEIR  HORIZONS,  SO  FAR 

AS  KNOWN.* 

SPONGIiE  AND  COELENTERATA. 

1.  Beatricea   nodulosa   BillingH.     Saluda. 

2.  Beatricea  undulata  Billings.     Saluda. 

3.  *Calapoecia   cribrifonnis    (Nicholson).     Liberty. 

4.  ♦Cllniacograptus  typlcalis  Hall.     Southgate. 

r».  ♦Columnaria    alveolata    (ioldfuss.     Upi)er    W«yne8ville,    Liljcrty    and 

Saluda. 
(».     DystactosiK)ngia  niadisonensls  Foerste.     Saluda. 

7.  Labec*hla  montifera  Ulrlch.     T'pi)er  Richmond. 

8.  ♦Protarea  vetusta    (Hall).     Waynesville,  Liberty.  Saluda  and  White- 

water. 
1).     Strephochetus  richmondensis    (Miller).     Whitewater. 

10.  ♦Streptelasnia   divaricans    (Nicholson).     Upper   Wayiiesville,    LllM»rty 

and  Whitew^ater. 

11.  ♦Streptelasnia  rnsticum  (Billings).     Waynesvllle,  Liberty,  Saluda  and 

Whitewater. 

12.  ♦letradium  minus  Safford.    Saluda  and  Whitewater. 

ECH'I  NODERM  ATA. 

13.  Anomalocrinus  Incurvus  Meek  and  Wort  hen.     Richmond    (V). 

14.  Dendrocrinus  easel  Meek.     Richmond. 

iri.     Dendrocrinus  i)ol3'dactylus   (Shumard).     Richmond. 
10.     Ectenocrlnus  simplex   (Hall).     Richmond. 

17.  ♦Glyptocrinns  decadactylus  Hall.     Wayne*«vllle. 

18.  Heterocrinus  juvenis  Hall.     Lower  Richmond. 

10.     Uetercx-rinus  heterodactylus  Hall.     Vjden  and  Maysville. 

20.  ♦ItK-rinus  subcrassus  Meek  and  Worthen.     Southgate,  Richmond   (?). 

21.  I^epadocrinus  nioorei   (Meek).     Richmond. 

22.  Lepidodiscus   faberi   Miller.     Richmond. 

23.  Lichenocrinus  crateriformis   Hall.     Bdea,   Richmond    (?). 


*  Th''  spivif'H  marked  by  an  asterisk  are  found  in  the  Tanner's  Creelc  Hection. 
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24.  LIchenocrinus  dyeii  Hall.     Richmond. 

25.  LichenocTinus  pnttersoni  Miller.     Richmond. 

2G.  ♦LIchenocrinus  tuberciilatus  Miller.     Whitewater. 

27.  Paleaster  wycoffl  Miller  and  Gurley.    Richmond. 

28.  Paleasterlna  speciosa  Miller  and  Gurley.     Richmond. 

29.  Urasterella  grandis   (Meelc).     Richmond. 

30.  Xenocrlnus  baeri  (Meek).     Richmond. 

ANNELIDA. 

31.  ♦Oornulites  flexuosus  (Hall).     Eden  and  Maysville. 

32.  Comulites  minor  (Nicholson).     liower  Maysville. 

33.  ♦Cornulites  richmondensis    (Miller).     Arnhelm   and   Richmond. 

34.  ♦Nereidavus  varians  Grinnel.     Southgat«\ 

35.  ♦(Enonites  cuneatus  Hinde.     McMicken. 

BRYOZOA. 

36.  ♦Aniplexopora  ampla  Ulrich  and  Bassler.     Maysville. 

37.  •Amplexopora  cingulata  Ulrich.    Arnheim. 

38.  •Ajmplexopora  fillosa    (American  authors).     Middle  and  upper  Mays- 

ville. 

39.  •Amplexopora  granulosa  n.  sp.     Lower  Liberty. 

40.  Amplexopora  persi mills  Nickles.     Southgate. 

41.  ♦Amplexopora  petasiformis  (Nicholson).     McMicken. 

42.  Amplexopora  petasiformis  welchi    (James).     Southgate. 

43.  ♦Amplexopora  pumlla  n.  sp.     Upper  Waynesville  and  lower  Liberty. 

44.  ♦Amplexopora  pustulosa    Ulrich.    Upper   Maysville   and   lower   Rich- 

mond. 

45.  ♦Amplexopora  robusta  Ulrich.     Maysville. 

46.  ♦Amplexopora  septosa     (Ulrich).    McMicken,    Mt.    Hope    and    Fair- 

mount. 

47.  ♦Amplexopora  septosa  maculosa  n.  var.  McMicken  and  Mt.  Hoi>e. 

48.  ♦Amplexopora  septosa  minima  n.  var.    McMicken,  Mt  Hope  and  Fair- 

mount. 

49.  ♦Amplexopora  septosa   multispinosa    Cumings.    McMicken,   Mt.   Hope 

and  Fairmount. 

50.  ♦Arthropora  clncinnatiensis  (James).    McMicken,  Mt.  Hope  and  Fair- 

mount 

51.  ♦Arthropora  cleavelandi  (James).    Upper  Eden. 

52.  ♦Arthropora  shafferi   (Meek).    Throughout  the  Gincinnatlan. 

53.  ♦Arthrostylus  tenuis  (James).     McMicken. 

54.  ♦Aspidopora  areolata  Ulrich.     Southgate. 

55.  ♦Aspidopora  eccentrica  (James).     Southgate. 

56.  ♦Aspidopora  newberryi   (Nicholson).     Southgate  and  McMicken. 

57.  ♦Atactopora  hirsuta  Ulrich.     Southgate. 

58.  ♦Atactopora  intermedia  n.  sp.    McMicken. 

59.  ♦Atactoporella  multigranosa    (Ulrich).     Fairmount,   Mt.   Auburn   and 

Arnheim. 

60.  ♦Atactoporella  mundula    (Ulrich).     Bellevue,    Arnheim. 

61.  ♦Atactoporella  newportensis  (Ulrich).     Ix)wer  Eden. 
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62.  ♦Atactoporella  ortoni   (Nicholson).    Bellevue,  CJorryvllle,  Mt.  Auburn 

and  Arnheim. 
G3.  ♦Atactoporella  schuchertl   Ulricli.     Richmond. 

64.  Atactoporella  tyiiicalis  Ulrich.     Lower  Eden. 

65.  ♦Batostoma  implicatum    (Nicholson).    Middle   and    upi)er    Eden   and 

lower  Maysville. 

66.  *Batostonia  jamesi    (Nicholson).     Middle    and    upper    Eden.     Lower 

Maysville  (?). 

67.  •Batostoma  prosseri   CJumings   and  Galloway.     Upper   Waynesville. 

68.  ♦Batostoma  variabile  Ulrich.    Whitewater. 

69.  ♦Batostoma  varlans   (James).    Arnheim,  Waynesville  and.  Liberty. 

70.  ♦Bernicea  primitiva  Ulrich.     Upper  Maysville  and  Richmond. 

71.  ♦Bernicea  vesiculosa  Ulrich.     Southgate. 

72.  ♦Bythopora  arctipora     (Nicholson).    Middle    and    upper    Eden,    Mt. 

Hope-Fairmoun  t     ( c ) 

73.  ♦Bythopora  delicatula     (Nicholson).    Corryvllle- Arnheim    and    Rich- 

mond,    (c) 

74.  ♦Bythopora  gracilis   (Nicholson).     Maysville.     (c) 

75.  ♦Bythopora  meeki    (James).     Waynesville,   Liberty  and   Whitewater. 

76.  ♦Bythopora  parvula   (James).     Southgate,  McMicken,  Mt.  Hope-Fair- 

mount.     (r) 

77.  ♦Bythopora     striata     Ulrich.       Bellevue,     Corryville-Arnheim,     Rich- 

mond,    (r) 

78.  Calloporella  circularis   (James).     Lower  Richmond. 

79.  ♦Oeramoporella    distincta    Ulrich.      Eden,    Maysville    and    Waynes- 

ville.    (c) 

80.  ♦Ceramoporella  granulosa  Ulrich.     Upper   Waynesville.     (r) 

81.  ♦Ceramoporella  granulosa  milfordensis    (James).     McMicken.     (r) 

82.  ♦Ceramoporella    ohioensis     (Nicholson).    Throughout    the    Cinclnna- 

tlan.     (c) 

83.  ♦Ceramoporella  triloba  n.  sp.     McMicken.     (r) 

84.  ♦Ceramoporella  tubulosa  n.  sp.     McMicken.     (r) 

85.  ♦Ceramoporella  whitei   (James).     Aniheim,  Waynesville.     (r) 

86.  ♦Chiloporella  flabellata    (Ulrich).     Bellevue,  Corryville.     (c) 

87.  ♦Ooeloclema  alternatum    (James).     Southgate,    McMicken.     (a) 

88.  ♦Coeloclema  cf.   alternatum.     Ck)rryville- Arnheim.     (c) 

89.  ♦Coeloclema  commune  Ulrich.     Southgate  and  McMicken.     (a) 

90.  ♦Coeloclema  oweni  (James).    Mt.  Auburn,     (a) 

91.  ♦Constellaria  constellata    (Van   Cleve)    Dana.     McMicken,   Mt   Hope- 

Fa  irmcunt. 

92.  ♦Constellaria  constellata  prominens  Ulrich.     Base  of  Mt.  Hope. 

93.  ♦Constellaria  limitaris  (Ulrich).     Upper  Waynesville.     (c) 

94.  ♦Constellaria  polystomella  Nicholson.     Waynesville  and  Liberty. 

95.  ♦Corynotrypa  delicatula   (James).     Fairmount,  Corryville-Arnheim. 

96.  ♦Corynotrypa  inflata   (Hall).     Maysville. 

97.  Oreplpora  simulans  Ulrich.     Southgate. 

98.  ♦Crepipora  soli  da  Ulrich.     Fairmount. 

99.  ♦Dekayla  appreasa  Ulrich.    Fairmount  to  middle  of  Arnheim.     (c) 
100.  ♦Dekayia  aspera    Edwards   and    Haime.     McMicken,    Mt.    Hope-Fair- 

mount  (a),  Arnheim  (?). 

26—88700 
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101.  *l)«»k:i.vin  niiicuint;)   Jaim's.     McMicken,   Mt.   Hope. 

lt)2.  ♦I>«'kayln  iH.-ii^iia  (Niininjrs.     I^'llovm*,  Anihoim.     , 

10.'{.  ♦Ih'kayia  iiuiltispiii(»sa  ririch.     Maysvillo. 

104.  ♦Dokayia  obsoiira    (riri<-li).     McMiokcMi. 

lOri.  ♦Dicranopora  omacerata    (Nicholsnii).     Maysville.   Uiohmoiul. 

10<i.  ♦DitTaiiop(»ra  fragiiis  (Hillings).     Wayiiosvillo. 

107.  *Di(Taiu)i)ora  ineeki    (James L     South^ato.    McMickon. 

108.  ♦Eridotrypa    simulatrix     (Ulricb).     C'orryville-Arnhoim.    Waynes- 

ville.     (c) 
100.  *Escliaropora  aciiuiiiiata    (James).     Soiith|i?ato. 

110.  ♦E»*liar()iK)ra  falelformis     (Nicholson).     McMlcken,     Mt.     IIopcsFalr- 

mount. 

111.  ♦Esrharo^Kira  pavonia   (Edwards  and  Haime).     McMicken,  Mt.  Iloj^e- 

Fairmonnt. 

112.  ♦Fenestella    granulosa    Whitfield.     WaynesA-ille,    Liberty    and    White- 

water. 
ll.M.  ♦(irapttKllctya   perelegans    (Ulricb).     Waynesville. 

114.  *IIallopnra  andrewsi    (Nicholson).     Maysville. 

llTi.  ♦Mallopora  dalei   (Edwards  and  Haime).     McMu*ken,  Mt.  Iioi)0-Fair- 

numnt.  (a) 

11(».     Ilallopora  fron<b)sa    (Tumings).     Wiiitewater. 

117.  ♦Ilallopora  nodulosji    (Nicholson).     .McMicken.    Mt.    lIoi>e-Fairmonnt. 

118.  *IIalloi>.)ra  onealli    (Jam(*s).     Sontbgafe  and   McMlcken. 

110.  *I!allniK»ra  onealli   ccmmiunis    (James).     Soutbgate,    McMicken.    (iia) 

120.  *IIalloi)orn  onealll     sijorlllarloldes     (Nicholson).     Sonthgate    and     Mc- 

Micken.     (c) 

121.  ♦Hallopora  ramrwa    (d'Orbigny).     Maysville.     (aa) 

122.  ♦Ilallopora  cf.  ramosa.     Waynesville  an<l  Liberty,     (c) 

128.  ♦llalloixira  ramosa  rngosa  (Edwards  and  Haime).  Middle  and  npiM»r 
Maysville.     (c) 

124.  ♦Ilallopora  subncnlosa    (I'lricb).     Arnbeim   and   Uichmond.      (c) 

125.  *Hallop<)ra  snbplana   (Ulricb).     McMi<k(»n,  Mt.  IIope-Fairmount.      (c) 
12(1.  ♦Hcl()iM)ra  elegans  Ulricb.     LilM'rty. 

127.  ♦llelopora  barrisi  James.     Arnbeim  and  Waynesville. 

12S.  ♦Hcterotryiia  atfinis   (T'lricb).     Waynesville. 

120.  ♦Hcterotryjja  frondosa  (d'Orbigny).  Maysville,  abundant  In  tlu» 
Hellevue. 

l.SO.  ♦Il^^terotrypa  inflecta  Ulricb.     Fairmount. 

I'M.  ♦Heterntryi>a  micn»stigma   n.   sp.     Waynesville. 

1.32.  ♦Ileterotrypa  i>auiKra    (Ulricb).     Maysville. 

^X^.  ♦Ileterotrypa  pelliculata    (Ulricb).     Fairmount   and  Bellevue. 

l.'U.  ♦Ileterotrypa  prollfica  T'lricb.  Waynesville,  abundant  and  charac- 
teristic. 

135.  ♦Ileterotrypa  singularis  Ulricb.     Waynesville. 

VM],  ♦Ileterotrypa  sniitaria   Ulricb.     Fairmount  and  Bellcvue. 

137.  ♦Ileterotrypa  subfrondosa     ((tunings).     Mt.    Hope-Fairmount. 

138.  ♦Heterotryi)a  subpulcbella     (Nicholson).     McMicken.    Mt.    Hoix^-I^J^Ir- 

mount. 
131).  ♦Ileterotrypa  subramosa    (Ulricb).     Waynesville.   Whitewater.     (<) 
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(>2.  •Atactoporella  ortoiil   (Nicholson).    BolleMie,  Corryvllle,  Mt.  Auburn 

and  Arnheiiu. 
(53.  *AtactoiM>rella  s<luirlit»rtl   rirlfli.     Hiiiiiuoiul. 
04.     Atactoporella  typical  Is  lllrlch.     I^)Wi»r  Kdcii. 
66.  ^Batostoiiia  iniplioatiim    (Nicholson).     Middle   and    up|»or    Kden    ami 

lower  Maysville. 

66.  *BatOBtoma  janiesi    (Nicholson).     Middle    and    upper    Rden.     I^iwer 

Maysville  (?). 

67.  ♦Batofitoma  prosserl   (timings   and   Galloway.     ITpi^er   Waynesvllle. 

68.  *Bato8toma  variablle  I'lrich.     Whitewater. 

69.  '^Batostoma  varians   (James).    Arnhelm,  Wayuesvllle  and  Liberty. 

70.  •Bernlcea  primltiva  T'lrlch.     T'pi)er  May8ville  and  Richmond. 
7L  •Bernicea  vesiculosa  rirlch.     Southgate. 

72.  •Bythoiwra  arctlpora     (Nicholson).     Middle    and    up|)er    Kden,    Mt. 

Hope-Fairmount     (c) 

73.  "^Bythopora  delicatula     (Nicholson).    CorryviUe-Arnheim    and    Rich- 

mond,    (c) 

74.  •Bythopora  gracilis   (Nicholnon).     Maysville.     (c) 

75.  •Bythoiwra  meekl    (James).     Waynesville,   Liberty  and   Wiiit<» water. 

76.  ♦Bythojwra  parvula   (James).     Southgate.  McMlcken,  Mt.  Hope-Fair- 

mount,     (r) 

77.  ♦Bythoiwra     striata     I'lrich.       Bellevue,     Corryvl lie- Arnhelm.     Rich- 

mond,    (r) 

78.  ('alloporella  circularis   (James).     I^twer  Richmond. 

79.  ♦(^/eramoporella    dlstlncta     I'lrich.      Eden,    Maysville    and    Waynes- 

ville.    (c) 

80.  ♦CeramoiK)rella  granulosa    I'lrich.     ITpi^er   Waynesville.     (r) 

81.  ♦CeramoiH>rella  granulosa    milfonlensls    (James).     McMicken.     (r) 

82.  •OramoiK)rella    ohioensis     (Nlchol8<m).     'Hiroughout     the    (Mnclnna- 

tian.     (c) 

83.  •Ceramoporella  triloba  n.  sp.     McMicken.     (r) 

84.  ^Ceramoporella  tubulosa  n.  sp.     McMicken.     (r) 

Si*.  ♦Ceramoijorella  whltel    (James).     Arnheim.  Waynesville.     (r) 

86.  ♦Chiloporella   flal>ellata    (I'lrich).     Bellevue.  ('orryvllle.     (c) 

87.  •CoehH'lema  alternatum    (Janu's).     Southgate.    McMicken.     (a) 

88.  ♦CoeIo<*lema  cf.    alternatum.     <'orryville-\nih<»lm.     (c) 

SI).  ♦Coelwlema  conunune  rirl<h.     Southgate  and  McMlckiii.     (a) 

1)0.  •(V)elo<-Iema  nwenl  (James).     Mt,  Anbuin.     (a) 

OL  •Constellaria  constellata    (Van   Cleve)    Djina.     M<Micken,   Mt.   Hojie- 
Falrmount. 

02.  •Constellaria  <*<>nstellata  promlnens  I'lrirli.     Bas4»  of  Mt.  Ilojie. 

1)3.  ♦Constellaria  limitaris  (ririch).     rp|M»r  Waym»svllle.     (c) 

1)4.  ♦Constellaria  polystomella  NI<'holson.     Waynwvllle  and  Lllierty. 

1)5.  ♦Corynotrypa  delicatula    (James).     Falrmount.  (*orryvllU*-Aniheim. 

1X5.  ♦Corj-notrypa  Inflata   (Hall).     Maysville. 

97.     Crepipora  slmulans   I'lrich.     Southgate. 

9S.  ♦Crei»liM>ra  s«illda  I'lrich.     Falrmount. 

99.  ♦I>eknyla  ap|4-«»ssa  I'lrlfh.     F'nirnH»nnt  to  middle  of  Arnhelm.     iv\ 
100.  ♦Dekaylft  as|>era    F>1  wards   and    Ha  I  me.     .McMicken,    Mt.    Hope- Fair- 
mount  (a).  Arnhelm  (?). 

M--M700 
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101.  *Deka.via  miunilabi   Jaiiu's.     McMicken,  iMt.  Hoix». 

102.  *I><»kayi}i  nia^na  Cnminj^s.     Bolleviie,  Ariilioini.     , 

103.  *Dekayia  imiltisi)lnosa  Ulricli.     Maysville. 

104.  ♦Dekayia  obscura    (Ulrich).     McMiekon. 

105.  ♦Dicrauopora  emacerata    (Nicholson).     Maysville,  Richinond. 
10(5.  *DicTanoiK)ra  fraglJis  (15illings).     Waynesville. 

107.  *Dicranopora  meeki    (James).     Soutligate,    McMicken. 

108.  *Eridotrypa    simulatrix     (Ulrich).     C(»rr>^ville-Arnheim,    Waynes- 

ville.     (c) 

109.  ♦Escharopora  acuminata    (James).     Southgate. 

110.  *Escliaropora  falclformis     (Nicholson).     McMicken,     Mt.     Hope-Falr- 

mount. 

111.  *Escharopora  pavonia   (Edwards  and  Haime).     McMicken,  Mt  Hope- 

Fairmount. 

112.  *Fenestella    granulosa    Whitfield.     Waynesville,    Liberty    and    Wliite- 

water. 

113.  *Graptodlctya   perelegans    (Ulrich).     Waynesville. 

114.  ♦Hallopora  andrewsi    (Nicholson).     Maysville. 

115.  *Hallopora  dalel   (Edwards  and  Haime).     McMicken,  Mt.  Hope-Fair- 

mount.  (a) 

110.     Hallopora  frondosa    (Cumings).     Whitewater. 

117.  *Hallopora  nodulosa    (Nicholson).     McMicken.    Mt.    Hope-Fa  inn  ount. 

118.  *Hallop;)ra  onealli    (James).     Southgate  and  McMicken. 

119.  *Halloi)ora  onealli   communis    (James).     Southgate,   McMicken.    (aa) 

120.  *  Hallopora  onealli    sigillarioides     (Nicholson).     Soutligate    and    Mc- 

Micken.    (c) 

121.  *Hallopora  ramosa    (d'Orbigny).     Maysville.     (aa) 

122.  *Hallopora  cf.  ramosa.     Waynesville  and  Liberty,     (c) 

123.  *Hallopora  ramosa  rugosa  (Edwards  and  Haime).     Middle  and  upi)er 

Maysville.     (c) 

124.  *Hallopora  subnodosa    (T'lrich).     Arnhelm  and  Richmond,     (c) 

125.  *HalloiK)ra  subplana  (Ulrich).     McMicken,  Mt  Hope-Fairmount.     (c) 
120.  ♦Heloiwra  elegans  Ulrich.     Liberty. 

127.  *Helopora  harrisi  James.     Arnheim  and  Waynesville. 

128.  *Heterotrypa  atfinis   (Ulrich).     Waynesville. 

129.  ♦Heterotrj'pa  frondosa      (d'Orbigny).     Maysville,     abundant     in     the 

Bellevue. 

130.  ♦Heterotrypa  inflecta  Ulrich.     Falrmounr. 

131.  *Heterotryi)a  microstigiua   n.  sp.     Waynesville. 

132.  ♦Heterotrypa  paupera    (T'lrich).     Maysville. 

133.  *Heterotrypa  pelliculata   (Ulrich).     Fairmount  and  Bellevue. 

134.  *Heterotrypa  prolifica    Ulrich.     Waynesville,    abundant    and    charac- 

teristic. 

135.  ♦Heterotrypa  singularis  Ulrich.     Waynesville. 

130.  ♦Heterotrypa  solitaria  Ulrich.     Fairmount  and  Bellevue. 

137.  ♦Heterotrypa  subfrondosa    (Cumings).     Mt.    Hope-Fairmount. 

138.  ♦Heterotrypa  subpulchella     (Nicholson).     McMicken,    Mt.    Hope-Fair- 

mount. 

139.  ♦Heterotrypa  subramosa    (Ulrich).     Waynesville,  Whitewater,     (c) 
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1^0.  *IIet<u-utr.vi)a  ulrichi     Nicbolson.     McMickeii,      (n).     Mt.     Ilope-Fair- 
nioiiiit.     (r) 

141.  *Heter:tryi)}i  ulrichi  lobata    ((\imlngs).     McMiclieii  ami  lower  Mnys- 

ville. 

142.  ♦Heterotrypa  ulrichi    robusta     (Foord).     McMlclceu,    Mt.    Hope-Fair- 

iiiount. 

1-13.  *IIomotryr.M  alta  n.  sp.     Mt.  Hope-Fa irmount. 

144.  *Hoinntrypa  austini   Bassler.     Waynesville,   Lil>erty   and   Whitewater. 

145.  *Hoinotrypa  cincinnatiensis  Bassler.     Mt.  IIoi>e-Fairuiount. 
14G.  *H  motrypa  couinuinis  Bassler.     Wayuesville,  Liberty,     (c) 

147.  *IIomotrypa  coustellariformis  Cuinings.     Whitewater. 

148.  *Homotrypa  curvata  Ulrich.     Fainuount,  Bellevue  and  (-orryville. 
140.  ♦Homotrypa  curvata    i)raecipta    Bassler.     McMicken,    Mt.    Hoi)e-Fair- 

mouut. 

150.  *Homotrypa  cyllndrica   Bassler.     Liberty   and  Whitewater. 

151.  ♦Homotrypa  dawsoni    (Nicholson).     Waynesville.  Whitewater. 

152.  *Homotrypa  duinosa  Bassler.     Mt.  Hoi)e-Fairmount. 

153.  *  Homotrypa  flabellaris    Tlrich.     Aruheim,    Waynesville,    Liberty    and 

W^hitewater.     (c) 

154.  ♦Homotrypa  flabellaris    si^inifera    Bassler.     Faimiount,     Waynesville 

and  Whitewater   (?). 

155.  ♦Homotrypa  frondosa   Bassler.     ( 'orryville-Arnheim,   Waynesville. 
l.lCi.  ♦Homotrypa  glabra  n.  sjx     McMicken,  Mt.  Hope-Fa irmount. 

157.  Homotrypa  grandis  Bassler.     T'pi)er  Maysville. 

158.  ♦Home  try  pa  nlcklesi   Bassler.     Whitewater. 
151).  ♦Homotrypa  nitida  Bassler.     Whitewater. 

KM).  ♦Homotrypa  nodulosa  Bassler.     Waynesville  and  Liberty. 

101.  ♦Homotrypa  obliqua  Ulrich.     McMicken  (?)  and  Maysville. 

1(>2.  ♦Homotrypa  pulchra  Bassler.     Corryville-Aruheim. 

1(J3.  ♦Homotr3i)a  ramulosa   Bassler.     Liberty  and  Whitewater. 

H»4.  ♦Homotrypa  richmondensis  Bassler.     Upper  Waynesville,  Lil>erty  and 

Whitewater. 
1(15.  ♦IIoniotryi>a  spinea  n.  sp.     Mt.  Hope-Fairnjount. 
l(5(i.  *IIomotryi)a  wortheni    (James).     Richmond.  Whitewater   (aa). 
H)7.  ♦Homotiypa  wortheni  prominens  Bassler.     Liberty,   (?)    Elkhorn. 
1(>8.  ♦Homotryi>ella  hospitalis   (Nicholson).     Waynesville   (c).  Liberty  and 

Whitewater. 
1<>0.  ♦Homotryi)eIla  rustica  Ulrich.     Waynesville,  Liberty  and  Whitewater. 

170.  ♦lieptotrj-pa  calceola   (Miller  and  Dyer).     Lower  Maysville. 

171.  ♦Leptotrypa  clavacoidea    (James).     Upi>i*r  Maysville. 

172.  ♦Lejitotrypa  discoidea   (Nicholson).     Maysville. 

173.  ♦Mfsotrypa  orbiculata  n.  sp.     Arnheim. 

174.  ♦Mesotrypa  patella  (Ulrich).     LilK'rty. 

175.  ♦Manticulipora  ei)idermata   Ulrich  and  Bassler.     Liberty,  Saluda  and 

Whitewater.     Characteristic  of  the   Whitewater. 
17G.  ♦Montlculiimra  manunulata   d'Orbigny.     Faimiount   to   Mt.   Auburn. 

177.  ♦Montlculipora  parasitica    Ulrich.     Waynesville,    Liberty    and    White- 

water. 

178.  ♦Nlcholsgnella  vaupeli   (Ulrich).    Maysville,  Waynesville.  Liberty  and 

Whitewater. 
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179.  *NiHjolK<meIIa  pecaliaris  n.  sfj.    Aniheim. 

180.  ^Perooofjora  pavonia   (d'Orbigot'i.     Middle  and  afifier  MajsriUe  and 

RtehmoiuL 

181.  ♦PiTonojMira  v<-ra  Nlcklws.     Eden.  Mt.  Hope-Fa ImKmnt. 

182.  *IVronr>fM>r4'l]a  duMa  n.  Kfi.    Bellevue  to  middle  of  Amh^in. 

183.  ♦PHIjf^i^rira  anfK'rula  Ulrich.     Upper  McMieken  to  middle  Waynesrille, 

184.  *PetlgorK^ra  ;rres:aria  Ulrieh.     Upper  Mayj<ville. 

185.  ^Peti^ofHjra     fietechialis      (Nicholson).     McMieken,     Maysrflle     and 

Waynegville. 
18^$,  ^PhyllofKirina  varioiata  (I'lricb).     Sonthgate  and  McMieken. 

187.  *ProlKifK'!na  auloporoides    (Nicholson).     Maygrille.    Waynesrille    and 

Liberty. 

188.  ♦Probof«cina  r-onfusa    (Nich<rffion).     Sonthgate. 

180.  ^Proboscina  frondoKa    (Nicholson).     Eden.   Maysville  and  Richmond. 
100.  ♦Ptilodictya  pinroaria  Jamea     Waynes ville,  Whitewater. 

191.  ♦Rhinidictya  lata   (Ulrich).     Waynesville. 

192.  ^Rhinidicrtya  parallela   (James).     Southgate. 

193.  Rbombotrypa  crassi  mural  is   (Ulrich).     Whitewater. 

104.  *Rhombotrypa     quadra ta     (Rominger).     Waynesrille.     Liberty     and 
Whitewater,     (c) 

195.  *Rhombotrypa  f^ulxiuadrata   (Ulrich).     Upper  Waynesville  and  lower 

Liberty. 

196.  *Rhopalonaria  venosa  LHricb,  Amheim,  Waynesville  and  Liberty,    (r) 

197.  ♦Spatiofiora  aspera  Ulrich.    Top  of  W^aynesville. 

198.  Spatiopora  maculosa   Ulrich.     Lower  Mays^-ille. 

199.  Spatiopora  tubereulata  (Edwards  and  Haime).    Maysville  and  Rich- 

mond. 

200.  *8tictoporella  flexuosa  (James).     Southgata 

201.  ^Stigmatella  alcicornis  n.  sp.  Fairmount. 

202.  *Btigmatella  catenulata  n.  sp.  Amheim. 

203.  ♦Stlgmatella  clavls  (Ulrich).  Eden  and  lower  Maysville. 

204.  ^Stigmatella  crenulata   Ulrich  and  Bassler.     WaynesTille. 

205.  ♦Stigmatella  dychei  (James).  Mt.  Auburn. 

206.  Stigmatella  irregularis   (Ulrich).     Lower  Maysville. 

207.  ♦Stigmatella  incrustans  n.  sp.     Liberty. 

208.  *StigmateIla  nicklesi  Ulrich  and  Bassler.     Southgate. 

209.  Stigmatella  personata  Ulrich  and  Bassler.     Elkhorn. 

210.  ♦Stigmatella  spinosa  Ulrich  and  Bassler.     Waynesville. 

211.  ♦Stigmatella  sessllis  n.  sp.    Fairmoimt. 

212.  ♦Stomatopora  arachnoidea  (Hall).     Throughout  the  Cincinnatian. 

BRACHIOPODA. 

213.  Catazyga  headi  (Billings).     Waynesville. 

214.  ♦Crania  albersi  Miller.     Southgate. 

215.  ♦Oania  laella  Hall.    Liberty. 

216.  ♦Crania  scabiosa  Hall.    Maysville  and  Richmond. 

217.  ♦Dalmanella  emacerata  (Hall).    Upper  Eden. 

218.  ♦Dalmanella  meeki   (Miller).     Corryville-Amlieim   (nc) 'and  Waynes- 

ville (a). 

219.  ♦Dalmanella  multisecta  (Meek).     Eden  (a),  Mt  Hope-Fa irmount  (r). 
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220.  *DinarthIs  retrorsa    (Salter).     Top  of  the  Ariiheim.     (c) 

221.  ♦DInorthis  subquadratn    (Hall).     Upper   Waynesvllle,    lower   Liberty 

(c),  Whitewater  (r). 

222.  ♦Hebertella  insculpta   (Hall).     Top  of  the  Waynesvllle   (aaa),  lower 

Liberty  (r). 

223.  ♦Hebertella  occidentalis    (Hall).     Upper    Waynesvllle,    Liberty    (a), 

Saluda  and  Whitewater  (r). 

224.  ♦Hebertella  sinuata  (Hall).     Fairmount,  Bellevue  (c),  and  Richmond. 

225.  ♦Leptaena  rhomboldalts  (Wilckens).    Aniheini  and  Waynesvllle,  very 

common  at  the  top  of  the  Waynesvllle. 

226.  ♦Leptobolus  lepis  Hall.     Southgate  and  ('orryville. 

227.  ♦Lingula  clncinnatiensis  (Hall  and  Whitfield).     Arnheim. 

228.  *Llngula  covingtonensis   (Hall  and  Whitfield).     Amhelm. 

229.  ♦Lingula  modesta  Ulrlch.     Southgate. 

230.  Orthis  fissicosta  Hall.     Maysville. 

231.  ♦Platystrophla     acutllirata      (Oonrad).     Waynesvllle,     Liberty     and 

Whitewater. 

232.  Platystrophla  acutilirata  senex  Cumlngs.     Upper  Whitewater. 

233.  ♦Platystrophia  eostata    (Pander).     Mt.   Hope-Fairmount. 

234.  Platystrophia  cypha  James.    Upper  Maysville. 

235.  ♦Platystrophia  laticosta  Meek.     McMlcken,  Maysville  and  Richmond- 

236.  ♦Platystrophia   lynx    (Eichwald).     Maysville.     Characteristic  of  the 

Bellevue  and  Mt.  Auburn. 

237.  Platystrophia  moritura  Cumlngs.    (characteristic  of  the  Blkhorn. 

238.  ♦Plectambonites  sericeus   (Sowerby).     Southgate  (c),  Mt  Hope-Fair- 

mount, Mt  Auburn,  Waynesvllle,  and  lower  Liberty  (aaa). 

239.  ♦Plectorthis  ella  (Hall).    Maysville. 

240.  ♦Plectorthis  pllcatella  (Hall).    Top  of  the  McMicken,  Mt  Hope-Fair- 

mount.   Characteristic  of  the  lower  Maysville. 

241.  ♦Plectorthis  triplicatella    (Meek).     Lower  Maysville.     (c) 

242.  ♦Rafinesquina  alternata   (Emmons).    Throughout  the  Cincinnatian. 

243.  ♦Rafinesquina  alternata  frncta  (Me^).     Maysville.     Characteristic  of 

the  Bellevue,  Corryville  and  Amhelm. 

244.  ♦Rafinesquina  alternata  loxorhytis   (Meek).     Arnheim  and  Waynes- 

vllle. 

245.  ♦Rafinesquina  nasuta   (Conrad).    Middle  Maysville. 

246.  ♦Rafinesquina     alternata     ponderosa     Cumlngs.     Bellevue     (c),     and 

Waynesvllle  (?). 

247.  Retzia  granulifera  Meek.    Upper  Eden. 

248.  ♦Rhynchotrema  capax    (Conrad).     Upper  Waynesvllle,  lower  Liberty 

(aa),  and  Whitewater,     (c) 

249.  ♦Rhynchotrema  dentata  (Hall).     Upper  Waynesvllle  (rr),  and  White- 

water (a). 

250.  Schlzocranla  fllosa   (Hall).    Trenton  to  Maysville. 

251.  Strophomena  nutans  Meek.    Liberty. 

252.  ♦Strophomena  planoconvexa  (Hall).     Fairmount 

253.  ♦Strophomena   planumbona    (Hall).    Waynesvllle,   Liberty    (a),   and 

Whitewater. 

254.  ♦Strophomena  sinuata  Meek.     Lower  Maysville. 

255.  ♦Strophomena  subtenta   (Hall).    Waynesvllle  and  Liberty. 
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2T}U.  ♦Strophoinenn  sulcata   ( Verii*»uil ) .     Liberty  and  Whitewater,     (c) 

257.  *Stroplioniena  vetusta  James.     lAberty  and  Wliitewater. 

258.  ♦Treniatis  nillleimnetata   Hall.     Rare  throii^liout  tlie  Cinclnnatinn. 
251).     'n-ematiK  reticularis   (Miller).     Maysville. 

200.  *Zyj;oHpira  cincinnatiensis    Meek.     Soutliirate,    McMicken,    and    Fair- 
mount. 
2in.  ♦Zygospira  uiodestii    (Hall).     Througliout  the  Cincinnatian.     (c) 

PELECYPODA. 

2(52.  ♦Alhinychia   janiesl    (Meek).     Bellexnie. 

2(53.  *An<)nialodonta  costata    (Meek).     Middle  Maysville. 

2(^4.  *Anomal(Kl()nta   gijjantea    Miller.     Waynesville,   Whitewater. 

205.  ♦Byssonychia  alveolata  Ulrich  Middle  and  upper  Maysville  ami 
lower  Richmond. 

2(*(5.  *By88onychia  grandis  T'lrich.  Arnheim,  Waynesville,  and  White- 
water (?). 

2(»7.  ♦Byss«onyehia  obesa    I'lrich.     Waynesville    (?),   Whitewater. 

2r>8.     Byssonychia  praecursa  Ulrich.     Upper  Maysville. 

2()9.  *Byssonchyia   radiata    (Hall).     Eden,   Maysville  and  Richmond. 

270.  ♦Byssonychia  richnumdensis  I'lrich.  Waynesville.  Liberty  and  White- 
w\nter. 

27L  *Byssonychia  suberecta  I'lrich.     Lower  and  middle  Richmond. 

272.  ♦Byssonychia  tenuistriata  Ulrich.     Arnheim. 

273.  ♦Clldophorus  tabula    (Hall).     Maysville. 

274.  Clionychia  excavata  I  Irlch.     Richmond. 

275.  Ctenmlonta  cingulata   (Ulrich).     Waynesville. 

27r».  ♦Cymatonota  typicalis  Ulrich.     Waynesville,  Whitewater   (V). 

277.  (*yi'todonta  cuneata   (Miller).     Richmond. 

278.  ♦Eridonychia  crenata  I'lrich.     Whltt  water   (?),  lower  Richmond. 
270.     Ischyrodonta  decipiens  Ulrich.     Whitewater. 

280.  ♦Ischyrodonta  elongata  Ulrich.     Middle  Richmond. 

281.  Ischyrodonta  misenerl   Ulrich.     Whitewater. 

282.  Istrhyrodonta  modioliformis  Ulrich.     Whitewater. 

283.  ♦Ischyrodonta  ovalis   Ulrich.     Waynesville. 

284.  Is<'hyrodonta  truncata   I'lrich.     Whitewater. 

285.  Ischynxlonta  imionoides  (Meek).     Ix)wer  Maysville. 
28fi.  ♦Modiolodon  declivis  Ulrich.     Arnheim    (?),  Waynesville. 

287.  Modiolopsis  concentrlca    Hall  and  Whitfield.     Waynesville. 

288.  ♦Modiolopsis  versa illesensis  Miller.     Wayi«esvillc. 

259.  ♦Opisthoptera  easel  (Meek  and  W^oithen).     Richmond. 
2t)0.     Opisthoptera  obliqua  I'lrich.    Richmond. 

291.  Orthodesma  canaliculatum   Ulrich.     Richmond. 

292.  Orthodesma  rei'tum  Hall  and  Whitfield.     Lower  Richmond. 

293.  Orthodesma  subangulatum  Ulrich.     Richmond. 

294.  Orthodontiscus  milleri  (Meek).     Lower  Richmond. 
2J>5.  ♦Ortonella  hainesi   (Miller).     Whitewater. 

290.     Pterineti  corrugata  (James).     Waynesville. 

297.  ♦Pterlnea  demissa   (Conrad).     McMicken,  Maysville  and  Richmond 

298.  ♦Pterlnea  mucronata  Ulrich.     Southgate. 

299.  ♦Rhitimya  byrnesi  (Miller).     Richmond. 
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300.  Sedswickia  fraffllls  Meek.     I^ower  MaysvUle.     May  not  ooriir  In  In- 

diana. 

301.  Spbenollnm  richniondcMise  Miller.     Middle  Rk-hnumd. 
802.    Telllnoniya  liilli  Miller.     Saluda. 

303.  Wliitcavosla  clncinnatiensis   (Ilall  and  Whitfield).     Eden. 

304.  VVhiteavesla  pholadiformis    (Hall).     Ricbmond. 

305.  Whitella  obliqua  Ulrioli.     Lower  Richmond 
300.  Whitella  unibonata  T'lrlch.     Lower  Richmond. 

GASTROPODA  AND  P.EROPODA. 

307.  ♦Bellerophon  gorbyl  Miller.     Southgate,  Maysville  (?) 

:^08.  Bellerophon  mohri  Miller.     Middle  Richmond. 

300.  Bellerophon  snbangularis  I'lrich.     Middle  Richmond. 

310.  Bucania  crassa  I'lrich.     Whitewater. 

311.  Bucania  simulatrix  Ulrich.     Whitewater. 

312.  Clathrospira  subconica   (Hall).     Maysville  and  Richmond. 

313.  ♦Couradella  dyeri    (Hall).     Richmond. 

314.  ♦Conularia  fomiosa  Miller  and  Dyer.     Arnheim. 

315.  *Cyclonema  bilix   (Conrad).     Arnheim  and  Waynesville. 
31(5.  ♦Cydonema  blllx  fiuctuatum  James.     Waynesville. 

317.  *Cyclonema  bilix  hnmerosnm  Tlricb.     Upi>er  Maysville  and  Richmond. 

318.  *C>'clonenui  bilix  mediate  Tlrich.     Lower  Maysville. 

319.  *Cyclora  minuta  Hall.     Maysville  and  Richmond. 

320.  Cyclora  parvnla   (Hall).     Richmond. 

321.  Cyclora  pnlcella  Miller.     Liberty. 

322.  ♦Cyrtolites  ornatus  Conrad.     Upper  Falrmount  and  Bellevne. 

323.  Helicotoma  marginata  Ulrich.     Elkhorn. 

324.  Holopea  hubbardi  Mil  lor.     Saluda. 

325.  *IIormotoma  gracilis   (Hall).     Southgate. 

326.  Hyolithes   (?)   dubius  Miller  and  Faber.     Richmond. 

327.  Hyolithes  versa illesensis  Miller  and  Faber.     Richmond. 

328.  Liospira  vitruvia   (Billings).     Throughout  the  Cinclnnntlan. 
320.  I^ophospira  acuminata   Ulrich.     Middle  Richmond. 

330.     Lophospira  ampla  Ulrich.     Richmond. 
r31.     Lophospira  biclncta    (Hall).     Richmond. 

332.  ♦Lophospira  bowdeni   (Safford).     Maysville. 

333.  Lophospira  hammeli    (Miller).     Saluda. 

334.  Lophospira  tropidophora    (Meek).     Whitewater. 

:^j35.  ♦Microoeras  inornatus  Hall.     Maysville  and  Richmond. 

330.  Oxydlscus  maguus    (Miller).     Richmond. 

337.  Protowarthia  cancellata   (Hall).     Throughout  the  Clncinnntinn. 

338.  Protowarthia  subcompressa   I'lrich.     Lower  Richmond. 

339.  Raphlstoma  rlchmondensls  Ulrich.     Middle  Richmond. 

340.  Salpingostoma  rlchmondensis  I'lrich.     Whitewater,  upper  p«»rt, 

341.  Schizolopha  moorei  Ulrich.     Whitewater. 

342.  Trochonema   madlsonense  Ulrich.     Richmond. 

343.  Tryblidium   Indlanense  Miller.     Richmond. 

344.  Tryblidium  madlsonense  Miller.     Richmond. 
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CEPHALOPODA. 

345.  *Cyrtoceras  amoeniini  Miller.     Richmoud. 

346.  Cyrtoceras  liitzi  Foerste.     Saluda. 

347.  Cyrtoceras  tennlaeptum  Faber.     Richmond. 

348.  Cyrtoceras  thompsoni  Miller.     Upper  Richmond   (?) 

349.  Cyrtocerina  madisonensls  Miller.     Saluda. 

350.  ♦Endoceras  proteiforme  Hall.     Throughout   the  Clncinnatian. 

351.  *Gomphoceras  Indianensls  Miller  and  Faber.     Richmond. 

352.  Gyroceras  baerl    (Meek  and  Worthen).     Middle  Richmond. 

353.  ♦Orthoceras  bilineatum  Hall.     Richmond. 

354.  ♦Orthoceras  byniesi  Miller.     Upper  Maysville. 

355.  Orthoceras  carleyi  Hall  and  Whitfield.     Upper  Maysville.       (?) 

356.  ♦Orthoceras  duseri  Hall  and  Whitfield.     Lower  Richmond. 

357.  Orthoceras  gorbyi   Miller.     Horizon  unknown. 

358.  Orthoceras  hammeli  Foerste.     Saluda. 

359.  Orthoceras  hitzi   Foerste.     Saluda. 

360.  Orthoceras  junceum   Hall.     Lower   Eden.     Probably   does  not  occur 

in  Indiana. 

361.  Orthoceras  mohri  Miller.     Waynesville. 

TRILOBITA. 

362.  Acidaspis  ceralepta  (Anthony).     Eden. 

363.  *Acidaspis  cincinnatiensis  Meek.    Throughout  the  Cincinnatian. 

364.  ♦Acidaspis  crosotus    (Ijocke).     Southgate. 

365.  ♦Calymene  callicephala  Green.     Common  throughout  the  Cincinnatian, 

especially  at  the  top  of  the  Waynesville. 

366.  Oraurus  icarus   (Billings).     Whitewater 

367.  ♦Ceraurus   pleurexanthemus   Green.     L^wer   Maysville   and   Waynes- 

ville. 

368.  ♦Dalmanites  breviceps  Hall.     Southgate   (?),  Waynesville. 

369.  Dalmanites  callicephalus    (Hall).     Probably  not   found   in   the  Cin- 

cinnatian. 

370.  ♦Isotelus  maximus  Locke.    Rather  common   throughout   the  Cincin- 

natian. 

371.  ♦Proetus  spurlocki  Meek.     Southgate  ami  lower  Maysville. 

372.  ♦rrinucleus  concentricus   (Eaton).    Throughout  the  Eden. 

OSTRACODA. 

373.  ♦Bollia  persulcata    Ulrich.     Southgate. 

374.  ♦Bollia  pumila  Ulrich.     Southgate  (?),  middle  Richmond. 

375.  ♦Bythocypris  cylindrica  (Hall).     Southgate  (aa). 

376.  ♦Ceratopsis  chambersi    (Miller).     Southajate,  McMicken,  Waynesville. 

377.  Ceratopsis  chambersi  robusta  Ulrich.     Lower  Richmond. 

378.  ♦Ceratopsis  oculifera  (Hall).     Economy,  McMicken. 

379.  ♦Ctenobolbina  ciliata   (Emmons).     EMen,  Waynesville. 

380.  Ctenobolbina  ciliata  hammeli  (Miller  and  Dyer).    Arnheim. 

381.  Entomis  madlsonensis  THrich.     Saluda. 

382.  ♦Eurychllina   strlatomarginatJi    (Miller).     Saluda. 

383.  ♦Leperdltia  caecigena  Miller.       Eden    (?),  Richmond. 
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384.  ♦Primitla  centralis   Ulrich.     Southgate. 

385.  *Primltia  cincinnatiensis    (Miller).     Richmond. 

386.  *Primitia  impressa  Ulrich.     Amheim  anrl  Waynesville. 

387.  Tetradella  quadrilirata    (Hall  and  Whitfield).     Lower  Richmond. 

388.  ♦Tetradella  quadrilirata  simplex  Ulrich.     Richmond. 

CIRRIPEDIA. 

389.  ♦Lepidocoleus  jamesi   (Meeli).     Southgate,  Waynesville. 

PART  IV.  PALEONTOLOGY. 

Under  this  heading  we  consider  the  points  of  special  interest 
of  the  more  important  genera  and  species.  The  major  part  of  our 
study  has  been  devoted  to  the  Bryozoa,  on  account  of  their  abun- 
dance, their  value  as  zone  markers,  and  the  fascinating  interest 
they  lend  to  paleobiology.  The  Bryozoa  of  the  Cincinnatian  ex- 
ceed all  other  groups  in  number  of  species  and  individuals. 

No  attempt  has  been  made  in  this  paper  to  differentiate  the 
smaller  subdivisions  of  many  old  species,  as  has  recently  been  done 
by  Foerste,  as  it  suits  our  present  purpose  better  to  retain  the 
long-used  names. 

Corals. 

Protarea  vetusta  (Hall).  This  coral  makes  its  first  appearance, 
in  the  Cincinnatian,  in  the  middle  of  the  Waynesville.  In  the  up- 
per 17  feet  of  this  division  and  in  the  upper  Liberty  it  occurs  abun- 
dantly, and  rarely  in  the  Saluda  and  Whitewater.  Foerste  calls 
this  species  Protarea  richmondensis, 

Brachiopoda. 

Dalmanella  meeki  (Miller)  {=Dalmanella  jugosa  (James)  ), 
makes  its  first  appearance  in  the  Fairmount.  This  is  the  form 
recognized  by  Foerste  as  Dalmanella  fairmountensis.  D  meeki,  the 
typical  form,  comes  in  in  the  Corryville  and  increases  in  abun- 
dance to  the  base  of  the  Waynesville.  In  this  formation  it  is  the 
dominant  fossil.    It  disappears  at  the  base  of  the  Liberty. 

Dalmanella  multisecta  (Meek).  This  form  ranges  throughout 
the  Eden  and  up  into  the  Fairmount.  It  is  the  characteristic  bra- 
chiopod  of  the  Eden. 

Dinorthis  retrorsa  (Salter)  (— -  D  carleyi  (Hall)  ),  occurs  ap- 
parently in  a  single  layer  near  the  top  of  the  Amheim  at  the  top 
of  Cut  11.    The  variety  D,  carleyi  insolens  Foerste,  which  occurs 
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in  some  places  at  the  top  of  the  Waynesville,  was  not  obtained  from 
our  section. 

Hehertella  sinuata  (Hall)  occurs  rather  commonly  in  the  Belle- 
vue  and  rarely  in  the  Fairmount  It  also  occurs  in  the  Waynesville, 
increasing  in  abundance  from  bottom  to  top,  and  in  the  lower  Lib- 
erty. The  Richmond  form  is  somewhat  smaller  than  the  typical 
Maysville  species  and  does  not  have  the  dorsal  fold  so  strongly 
developed. 

Leptaena  rh/)mhoidalis  (Wilckens).  This  species  begins,  in  the 
present  section,  in  the  Arnheim,  where  it  is  very  rare,  and  in- 
creases in  abundance  to  the  top  of  the  Waynesville,  where  some  of 
the  thin  limestone  layers  are  largely  made  up  of  fragments  of  the 
shells  of  this  species, 

Platystrophia  lynx  (Eichwald).  The  gerontic  form  is  common 
in  a  single  thick  layer  at  an  elevation  of  730  feet,  in  Cut  10,  but  it 
is  not  nearly  so  abundant  as  in  Ohio,  where  it  ranges  through  a 
considerable  thickness  of  rock.  This  layer  corresponds  to  the  Mt. 
Auburn.  We  also  found  a  few  specimens  of  the  typical  form  in 
the  Fairmount,  but  none  in  the  Bellevue.  This  is  rather  remark- 
able in  view  of  the  fact  that  at  most  localities  the  Bellevue  is  re- 
plete with  specimens  of  this  species. 

Platystrophia  acuiilirata  (Conrad)  is  fairly  common  in  the 
middle  and  upper  Waynesville.  ft  occurs  sparingly  above  and  is 
absent  below  this  horizon  in  the  present  section. 

Platystrophia  laticosta  (Meek)  first  appears  in  the  middle  of 
the  McMicken,  and  continues  to  the  top  of  the  section.  It  is  most 
common  at  the  top  of  the  Waynesville,  but  is  also  a  common  and 
characteristic  fossil  of  the  Fairmount  and  Bellevue. 

Plectamhonites  sericeus  (Sowerby)  is  another  long-lived  spe- 
cies. It  persists  with  little  change  throughout  the  Cincinatian,  and 
reaches  its  culmination  in  the  base  of  the  Liberty,  where  several 
layers  are  made  up  almost  entirely  of  this  shell. 

Plectorthis  plicatella  (Hall),  which  is  characteristic  of  the  Fair- 
mount,  first  appears  in  the  upper  15  feet  of  the  McMicken.  We 
include  under  this  name  all  of  the  commonly  recognized  varieties  of 
this  species. 

Raflnesquina  alternata  (Emmons)  is  one  of  the  most  conspicu- 
ous and  omnipresent  species  of  the  Cincinnatian,  second  in  this  re- 
spect only  to  Zygospira  modesta.  It  occurs  throughout  the  section, 
in  several  places  making  up  the  bulk  of  the  rock.  Frum  the  base 
of  the  Maysville  to  the  top  of  the  Liberty  it  is  very  abundant.    The 
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variety  fracta  occurs  in  immense  numbers  in  the  Bellevue,  Corry- 
ville  and  Arnheim.  The  variety  loxorhytis  is  common  from  the 
Corryville  to  the  top  of  the  Waynesville.  The  variety  ponderosa 
appears  abundantly  in  the  Bellevue,  and  a  similar  though  probably 
distinct  form  in  the  middle  Waynesville.  It  is  possible  to  find  all 
intermediate  forms  between  the  species  and  varieties,  and  one  can- 
not be  certain  what  variety  he  is  dealing  with  unless  the  form  is 
well  marked. 

Rhynchotrema  capax  (Conrad)  is  found  first  at  about  the  mid- 
dle of  the  Waynesville  and  extends  up  into  the  Whitewater.  It 
occurs  in  large  numbers  in  the  lower  Liberty. 

Rhynchotrema  dentatum  (Hall)  which  is  characteristic  of  the 
Whitewater  at  Richmond,  appears  to  be  lacking  in  this  division  on 
Tanner's  Creek.  It  occurs  rather  commonly  in  the  middle  Waynes- 
ville. 

Strophomeiia  planoconvexa  (Hall)  is  restricted  to  the  Fair- 
mount.  Though  occurring  in  small  numbers  it  is  characteristic  of 
the  Pairmount,  and  its  first  appearance  marks  the  base  of  that  divi- 
sion, as  ordinarily  defined. 

Strophomena  planumhona  (Hall)  first  appears  in  the  Waynes- 
and  reaches  its  culmination  in  the  Liberty,  which  it  characterizes. 

Zygospira  modest  a  (Hall)  occurs  throughout  the  Cincinnatian. 
It  is  especially  abundant  in  the  Arnheim,  Waynesville  and  Liberty. 
Our  collections  from  the  Saluda  and  Whitewater  do  not  contain  any 
specimens  of  this  species,  but  it  is  found  in  these  beds  at  Richmond. 

Bbyozoa. 

Amplexopora  cinguMa  Ulrich.  We  found  several  specimens 
of  this  species,  which  appear  to  be  perfectly  typical,  in  the  Arn- 
heim, in  Cut  11. 

Amplexopora  filiosa  (American  authors).  This  species  occurs, 
in  our  section,  in  the  Bellevue  and  at  the  top  of  the  Arnheim,  but 
it  is  rare  and  the  zoaria  are  smaller  than  the  typical  form.  It 
seems  (jui^e  probable  that  this  species  is  a  lineal  descendant  of 
Amplexopora  peta^formis  (Nicholson)  from  the  Eden,  which  it 
resembles  very  closely. 

Amplexopora  septosa  Ulrich.  This  species  is  quite  abundant 
throughout  the  McMicken  and  Mt.  Hope-Fairmount.  The  inflec- 
tions of  the  zooecial  walls  by  the  acanthopores  scarcely  ever  show 
at  the  surface,  so  that  sections  are  necessary  to  distinguish  the  spe- 
cies from  the  variety  multispinosa.     The  variety  minima  is  the 
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simplest  form,  and  the  one  from  which  the  species  and  the  other 
varieties  were  probably  derived.  In  the  variety  maculosa  the 
maculae  are  quite  different  from  the  maculae  of  A,  septosa,  as  point- 
ed out  in  the  description. 

Our  study  of  maculae  and  monticules  has  shown  that  they  are 
of  considerable  importance  in  classification,  and  has  thrown  much 
light  on  their  probable  function.  Our  studies  have  also  shown  that 
curved  diaphragms,  which  are  quite  common  in  species  with  nu- 
merous diaphragms,  have  little  or  no  classificatory  significance. 
These  results,  and  other  studies  on  morphology,  will  be  brought  out 
in  detail  in  a  succeeding  paper. 

There  are  three  well-marked  groups  within  the  genus  Amplex- 
opora.  The  simplest  type  is  the  filiosa  group,  consisting  of  A,  fili- 
osa,  A.  petasiformisy  and  A,  Welchi.  A  second  group  is  the  pus- 
tulosa  type,  consisting  of  A.  ampla,  A,  Columbiana^  A.  cylindracea, 
A,  granulosa,  A.  pustulosa,  A,  pumila,  and  A.  rohusla,  A  third 
group  is  the  cingulaia  type,  consisting  of  A,  cingulata,  A.  persim- 
ilis,  and  A,  septosa  and  its  varieties.  In  this  third  group  might 
appropriately  be  placed  Batostoma  variabile,  Batostoma  minneso- 
tense,  and  Batostoma  winchelli.  It  will  probably  be  found  advis- 
able to  redistribute  most  of  these  species  among  other  genera  and 
reserve  Amplexopora  for  the  cingulata  type  above. 

Batostoma  implicatum  (Nicholson)  and  Batostoma  jamesi 
(Nicholson)  are  characteristic  of  the  Eden.  B,  implicatum  extends 
up  into  the  Fairmount  also. 

Batostoma  varians  (James)  appears  in  the  Arnheim  and  fails 
at  the  top  of  the  Waynesville.  It  shows  close  relationship  with  B. 
implicatum  of  the  Eden.  The  acanthopores  and  wall  structure  of 
the  three  species,  B.  implicatum,  B.  jamesi  and  B,  varians  (and 
probably  B.  maysvillensis  Nickles,  from  the  Mt.  Hope  at  Maysville, 
Ky. ) ,  belong  to  a  single  type  which  is  quite  different  from  the  acan- 
thopores and  wall  structure  of  all  the  other  species  now  referred 
to  the  genus  Batostoma.  We  are  of  the  opinion  that  it  might  be 
advisable  to  restrict  the  genus  Batostoma  to  the  implicatum  type, 
and  redistrbute  the  other  species  among  Amplexopora  and  other 
genera.  In  this  way  we  believe  the  natural  relationships  would  be 
better  shown. 

Batostoma  variabile  Ulrich  is  restricted  to  the  Whitewater.  In 
Cut  18,  near  Weisburg,  it  is  very  abundant,  but  it  is  found  only 
rarely  at  most  other  localities.  At  Ballstown,  Ind.,  it  is  abundant 
in  the  Whitewater,  and  is  beautifully  preserved.    This  species  was 
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evidently  not  derived  from  any  Cineinnatian  Batostoma.  It  bears 
a  remarkably  close  resemblance  to  Amplexopora  cingidata  and  was 
either  derived  from  that  species,  or  more  probably,  migrated  from 
the  northwest  and  is  the  descendant  of  Batostoma  minnesotense  or 
some  of  its  congeners  in  the  Trenton. 

Batostoma  prossen  Cumings  and  Galloway,  which  occurs  com- 
monly in  the  upper  Waynesville,  has  no  near  relative  in  the  Cin- 
einnatian rocks.  The  similarity  between  it  and  Batostoma  varium 
Ulrich,  from  the  Black  River  of  Minnesota,  would  indicate  that  it 
may  have  been  derived  from  that  form  and  came  into  the  Cincin- 
nati area  during  the  Waynesville  invasion  from  the  north.  It  is 
found  also  in  the  Richmond  of  northern  Illinois. 

The  species  of  the  genus  Bythopora,  which  occur  in  the  Cinein- 
natian strata,  fall  into  two  groups,  the  B.  arctipora  group,  consist- 
ing of  jB.  arctipora,  B.  dendrina,  B,  parvula  and  B.  striata,  charac- 
terized by  their  delicate  zoaria,  rather  large  zooecia,  and  scarcity  of 
diaphragms  and  acanthopores ;  and  the  B.  gracilis  group,  consisting 
of  B,  delicatula,  B.  gracilis  and  B.  mecki,  characterized  by  their 
much  larger  zoaria  and  conspicuous  acanthopores.  There  is  con- 
siderable variation  in  the  latter  group,  especially  in  the  size  and 
number  of  acanthopores  and  number  of  diaphragms.  Some  of 
these  variants  may  later  be  recognized  as  distinct  varieties,  but  they 
will  be  of  little  value  in  stratigraphic  determination. 

Bythopora  delicatula  (Nicholson)  ranges  from  the  Corryville 
to  the  Whitewater.  In  the  latter  formation  it  occurs  in  immense 
numbers. 

Bythopora  gracilis  (Nicholson)  is  restricted  to  the  Maysville, 
occurring  most  abundantly  from  the  Bellevue  to  the  Arnheim. 

Bythopora  meeki  (James)  occurs  throughout  the  Richmond  in 
considerable  numbers. 

Chiloporella  flabellata  (Ulrich)  occurs  commonly  in  a  layer  in 
the  Corryville  at  an  elevation  of  60  feet  above  the  railroad  in  Cut 
8,  and  sparingly  above  and  below  this  horizon.  It  is  of  consid- 
erable value  as  a  zone  marker,  being  characteristic  of  the  Corry- 
ville. 

The  genus  Dekayia,  as  we  conceive  of  it,  consists  of  Dekayia 
appressa  Ulrich,  Dekayia  aspera  E.  and  H.,  Dekayia  ma^ulata 
James,  Dekayia  magna  Cumings,  Dekayia  multispinosa  Ulrich,  and 
Dekayia  obscura  (Ulrich).  These  species  may  be  distinguished 
from  all  other  species  which  have  heretofore  been  placed  in  the 
genera  Dekayella  and  Heterotrypa  (which  we  refer  to  the  single 
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gentJH  JhUro(rypa)  hy  fewf^r  diaphragms,  fewer  mesopores,  and 
by  their  perruliar  type  of  wall  »tnieture.  s*»en  typically  in  D^tkij/ia 
anpf.rft.  We  have  near  completion  a  re-study  of  all  the  species  of 
Df.kayia  and  Ilfifrofrt/fa,  the  results  of  which  will  be  published 
in  the  near  future.  In  that  paper  we  .^hall  show  the  evolution  of 
these  genera,  and  endeavor  to  demonstrate  that  they  constitute 
two  well-defined  natural  groups. 

Dekai/ia  anpfra  E.  and  H.  occurs  abundantly  in  Cut  5  at  the 
base  of  the  Maysville.  A  form  scarcely  distinguishable  from  it. 
probably  a  variety,  occurs  in  the  Amheim.  A  form  of  Dekayia 
xitry  similar  to  D.  ob.irnrft  occurs  in  the  Corrj-^ille-Arnheim.  The 
fhkaf/ias  appear  in  the  McMicken  anil  beioine  extinct  at  the  middle 
of  the  Amheim.  They  are  especially  characteristic  of  the  Maysville. 

Eridoirjjpa  ifimulatrix  (Ulrich),  the  only  species  of  this  genus 
found  in  the  (.'incinnatian.  ranges  from  the  Corryville  to  the  base 
of  the  Liberty.     It  is  most  abundant  in  the  upper  \Va>Tiesville. 

The  genus  Hallopora  (formerly  Cailop*jra)  is  represented  in 
the  Cincinnatian  by  ten  species,  all  of  which  are  abundant  at  their 
respective  horizons. 

HailojH}ra  dalei  (E.  and  H.)  characterizes  the  ^It.  Hope-Fair- 
mount.     It  also  occurs  sparingly  in  the  McMicken. 

Hallopora  onealli  communis  (James)  is  found  sparingly  in  the 
Southgate  and  vei-y  abundantly  in  the  Me^Iieken,  which  forma- 
tion it  characterizes. 

Hallopora  ramosa  (d'Orbigny)  is  very  common  throughout  the 
Maysville,  and  is  most  abundant  in  the  Bellevue  and  (Wr^-ville. 
A  form  scarcely  distinguishable,  perhaps  the  same  s|>eciesw  occurs 
in  the  Waynesville  and  Liberty. 

Hallopora  Hubnodosa  (Ulrich)  extends  from  th**  Arnheim  to  the 
top  of  the  Richmond. 

Hallopora  ramosa  fiigosa  (E.  and  H.>  is  fvMWut  tfe.t\Hi^out  the 
middle  and  upper  Maysville,  and  a  form  pr<i4vAW^v  tfvtVrttWe  to  this 
species  occurs  in  the  Waynes>nlle.  It  n^^c^hn^  itjs.  iu<i\iuuuu  devel- 
opment in  the  Amheim.  The  rugt^se  phjise  b  w>t  k'<yix&x\<\i  to  H. 
ramosa.     It  appears  occasionally  on  all  moutivniU>K«e^  HMapi)^ras. 

Hefrrotrypa  frondosa  (d'Orbigny^  oocui'^  et^ttmonly  through- 
out the  Maysville.  It  reaches  its  culmination  in  the  Bellevue,  Oc- 
casionally specimens  show  inflected  walls,  as  in  //,  siH^idaris. 

Heterotrypa  prolifica  Ulrich  occurs  only  in  the  Waynesville. 
where  it  is  very  common.    All  the  Waynesville  species  of  Hettro- 
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trypa  may  be  easily  distinguished  from  the  Maysville  species  of 
the  genus  by  the  presence  of  numerous  diaphragms  in  the  axial 
region  of  the  Richmond  forms.  In  the  Maysville  representatives 
of  this  genus  diaphragms  are  almost  always  entirely  lacking  in  the 
axial  region.  Communication  pores  and  infundibular  diaphragms 
are  very  beautifully  developed  in  most  species  of  Heterotrypa,  espe- 
cially in  H.  proUfica  and  its  allies. 

Heterotrypa  ulrichi  (Nicholson)  ranges  throughout  the  Eden 
and  up  into  the  Fairmount.  It  reaches  its  culmination  in  the 
middle  of  the  McMicken. 

The  genus  Homotrypa  is  represented  in  the  Cincinnatian  of 
Indiana  by  twenty-five  species. 

Homotrypa  austini  Bassler  and  Homotrypa  communis  Bassler, 
two  closely  related  species,  occur  commonly  in  the  Waynesville  and 
Liberty,  and  occasionally  in  the  Whitewater.. 

Homotrypa  flabellatis  Ulrich  occurs  rarely  in  the  Arnheim  and 
commonly  in  the  Waynesville.  The  variety  //.  fiabellans  spinifera 
Bassler  occurs  in  the  Fairmount  and  in  the  upper  Waynesville.  It 
it  doubtful,  however,  if  the  Waynesville  form  is  identical  with  the 
Fairmount  form.  Bassler  does  not  say  from  which  formation  his 
type  comes. 

Homotrya  frondosa  Bassler  occurs  from  within  the  Corryville 
to  the  top  of  the  Waynesville.-  That  this  species  is  not  a  variety 
of  H.  flabellaris  is  shown  by  the  absence  of  diaphragms  in  the  axial 
region  of  froyidosa,  the  large  round  monticules,  and  other  minor 
differences. 

In  the  Whitewater  occurs  a  group  of  species,  the  Homotrypa 
ramulosa  group,  consisting  of  Homottypa  constellariformis  Cum- 
ings,  Homotrypa  nicklesi  Bassler,  Homotrypa  nitida  Bassler  and 
Homotrypa  ramulosa  Bassler,  which  are  very  closely  related  to 
each  other,  and  distinguished  from  all  other  species  of  Homotrypa 
(except  H,  gelasinosa  Ulrich,  which  probably  belongs  in  the  same 
group)  by  the  peculiar,  irregular  maculae. 

Homotrypa  pulchra  Bassler  is  characteristic  of  the  Corryville- 
Arnheim.  The  ease  of  identification  of  this  species  in  the  field 
makes  it  valuable  for  stratigraphic  determination. 

Homotrypa  wortheni  (James)  occurs  quite  abundantly  in  the 
Whitewater,  which  it  characterizes.  It  is  not  confined  to  this  for- 
mation, however,  but  is  found  sparingly  in  the  upper  Waynesville 
and  Liberty. 
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Ilot/ujtrypilUi  Iwspitaiis  ( Nicholson )  is  characteristic  of  the 
VVaynesville.  increasing  in  abundance  from  the  bottom  to  the  top 
of  this  formation.  It  also  occurs  in  the  Liberty  and  rarely  in  th«» 
Whitewater. 

HomotrypeUa  rustua  Ulrich  occurs  rarely  in  the  Waynesville 
and  Liberty.  We  have  no  specimens  from  the  Whitewater  of  the 
Tanner's  Creek  section,  although  it  occurs  abundantly  in  that 
formation  at  Richmond,  Laurel  and  Versailles. 

Peronopora  pavonia  (d'Orbignyj  is  a  common  fossil,  occurring 
from  the  top  of  the  Faimiount  to  the  middle  of  the  Liberty.  There 
is  considerable  variation  in  the  characters  of  this  species.  The 
acanthopores  vary  considerably  in  size  and  number.  There  is  also 
much  variation  in  the  size  of  the  zoaria,  number  of  mesopores,  dia- 
phragms ami  cystiphragms.  Some  of  these  variants  may  sometime 
be  recognized  as  varieties  or  even  distinct  species.  P.  pavonia  may 
always  be  distinguished  from  P(  ronopora  vera  by  the  much  smaller 
zocecia  of  the  former. 

Peronopoia  vua  Xickles  occurs  in  the  Southgate  and  McMicken, 
and  is  particularly  abundant  in  the  Mt.  Hope-Pairmount.  There 
is  also  considerable  variation  in  the  characters  of  this  species,  vari- 
ations which  would  at  once  be  considered  of  sufficient  importance 
to  cause  the  erection  of  new  species  and  varieties  if  they  occurred 
in  some  other  genera.  However,  it  seems  that  no  useful  purpose 
would  be  served  by  recognizing  these  variants  as  new  species  or 
varieties  at  the  present  time. 

The  genus  StigmaieUn  is  represented  by  ten  species  in  the  Cin 
cinnatian  of  Tanner's  Creek.     None  of  these  species  occur  abun- 
dantly and  they  are  consequently  of  little  im]>ortance  in  strati- 
graphic  work. 

Scale  of  Sizes  op  AcAXTtiopoRi'^;. 

We  have  found  in  our  study  of  acanthopores  that  instead  of 
there  being  two  recognizable  sizes,  heretofore  dosifrnatod  as  ** large'' 
and  **small/'  there  are  at  least  seven  easily  recognizable  sizes,  rang- 
ing from  the  extremely  minute  ones  like  thosc^  found  in  Homofrifpa 
grandis  Bassler  to  the  extraordinarily  large  ones  of  Lioclfma  spim- 
um  Bassler. 

W^e  have  taken  as  the  unit  of  measurement  1  20  of  a  mm,,  so 
that  when  a  tangential  section  is  magnifiiHl  20  diameters,  Xo.  1 
acanthopores  will  be  1  mm.  in  diameter,  Xo.  2,  2  mm.  in  diameter. 
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etc.     This  scale  makes  it  possible,  and  frequently  desirable,   to 
recognize  half  sizes. 

The  following  species  exhibit  typically  the  various  sizes  of 
acanthopores : 

No.  0.  Homotrypa  grandis  Bassler  and  Homotrypa  alta  n.  sp. 
In  this  size  there  is  no  central  lumen  and  the  acanthopore  presents 
an  indistinct,  ** fuzzy''  appearance. 

No.  1.  Hcterotrypa  prolifica  Ulrich,  and  Homotrypa  commun- 
is Bassler. 

No.  2.  Heterotrypa  affinis  (Ulrich),  and  Homoirypella  hospi- 
talis  (Nicholson). 

No.  3.  Homotrypa  nodulosa  Bassler,  and  Dekayia  aspera  Ed- 
wards and  Haime. 

No.  4.  Homotrypa  flabellaris  spinifera  Bassler,  and  Dekayia 
aspera  Edwards  and  Haime. 

No.  5.  This  size  is  not  typically  developed  in  any  species  so 
far  described,  but  acanthopores  of  this  size  are  sometimes  found  in 
several  species  of  Dekayia. 

No.  6.  lAoclema  spinenm  Bassler.  We  have  a  specimen  of 
Dekayia,  probably  a  new  species,  which  has  all  seven  sizes,  and  all 
intermediate  sizes. 

Most  species  provided  with  acanthopores  have  two  or  three  sizes. 
The  size  of  most  common  occurrence  is  No.  1. 

Scale  of  Acanthopores, x45 


PART  V.     DESCRIPTION  OF  NEW  SPECIES. 
Amplexopoba  Granulosa  n.  sp. 

Plate  I,  Figs.  1-lc. 

Zoarium  ramose  or  subramose,  8  to  10  mm.  in  diameter,  the 
branches  short  and  irregular,  sometimes  anastomosing.  Surface 
nearly  smooth,  with  medium-sized  maculae  consisting  of  smaller 
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zooecia  and  mesopores  surrounded  by  zooecia  larger  than  the  aver- 
age; maculse  very  little  elevated  alx)ve  the  general  surface,  about 
9  in  one  8(i.  cm. 

Tangential  sections  show  the  zooecia  to  be  subpolygonal  to  oval, 
moderately  thick  walled,  each  aperture  surrounded  by  a  thin,  light- 
colored  cingulum ;  about  8  zooecia  in  2  mm.  The  zooecial  walls  are 
made  up  of  a  light-colored  material  in  which  are  embedded  numer- 
ous dark,  fuzzy  granules.  These  granules  are  commonly  arranged 
in  transverse  rows.  Under  high  magnification  each  granule  shows 
a  light-colored  nucleus.  In  longitudinal  sections  the  granules  are 
seen  to  be  in  parallel-,  vertical  rows.  Acanthopores  are  apparently 
absent,  none  of  our  slides  showing  any.  There  are  occasionally, 
however,  indefinite  structures  which  may  be  acanthopores.  Meso- 
pores are  restricted  to  the  Maculae.  The  mesopores  have  the  same 
wall  structure  as  the  zoa^cia,  and  may  be  only  young  zooecia. 

Longitudinal  sections  show  that  the  zooecia  in  the  axial  region 
have  thin,  crinkled  walls,  and  are  crossed  by  diaphragms  from  one 
to  two  tube  diameters  apart.  In  the  mature  region  the  zooecial 
walls  are  considerably  thickened,  and  exhibit  the  usual  median, 
black  line.  Diaphragms  are  close-set  in  the  mature  region,  many 
of  them  being  curved  and  infundibuliform. 

This  species  does  not  sufficiently  resemble  any  described  species 
to  require  comparison.  The  only  associated  species  of  the  genus  is 
Amplexopora  pumila  n.  sp.,  from  which  it  differs  in  having  no 
acanthopores.  It  was  probably  derived  from  Amplexopora  robusta, 
which  occurs  over  100  feet  lower  in  the  section. 

Occurrence:  Rather  abundant  in  the  lower  25  feet  of  the  Lib- 
erty, in  Cuts  16  and  17,  on  the  Big  Four  Railroad,  near  Weisburg, 
Ind. 

Amplexopora  Pumila  n.  sp. 

Plate  II,  Figs.  lie. 

Zoarium  irregularly  ramose,  consisting  of  short,  knotted 
branches  from  3  to  8  mm.  thick,  and  3  or  4  cm.  long.  Surface 
nearly  smooth,  with  slightly  raised  maculae  composed  of  large 
zooecia  and  a  few  mesopores ;  about  8  maculae  in  1  sq.  cm.  Zooecia 
polygonal,  thin-walled  at  the  surface;  mesopores  few,  scattered 
among  the  ordinary  zooecia  as  well  as  in  the  maculae. 

In  tangential  sections  the  zooecia  are  seen  to  be  subpolygonal  in 
form,  with  medium  thick  walls,  7  or  8  in  2  mm.  The  double  zooecial 
wall  consists  of  two  very  light-colored  rings  of  tissue  separated  by 
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a  dark,  granular  line.  These  rings  are  not  cingula,  but  parts  of  the 
true  zocecial  walls.  The  granules  in  the  median  line  vary  in  num- 
ber and  size  and  are  not  arranged  in  transverse  rows,  as  in  Am- 
plexopora  granulosa,  Mesopores  are  few  in  number  and  have  the 
same  wall  structure  as  the  zooecia;  they  are  probably  only  young 
zooecia. 

The  acanthopores  vary  much  in  size  and  number,  there  being 
ordinarily  about  3  in  10  zooecia.  In  size  they  range  from  No.  0  to 
2,  averaging  about  size  1.  They  are  indefinite  in  outline  and  shape, 
fading  out  into  the  median  line.  The  lumen  is  not  clear  and  well- 
defined,  but  only  somewhat  lighter  in  color  than  the  surrounding 
tissue. 

The  zocecia  in  the  axial  region  have  the  usual  thin,  flexuous 
walls,  and  are  crossed  by  diaphragms  about  their  own  diameter 
apart.  As  the  mature  region  is  reached  the  walls  become  consider- 
ably thickened,  and  the  diaphragms  about  three  times  as  numerous, 
many  of  them  being  curved. 

The  large,  indistinct  acanthopores  are  occasionally  seen  in  longi- 
tudinal sections,  but  are  never  conspicuous.  The  dark  line  between 
adjacent  zooecia  is  quite  distinct,  not  straight  and  uniform,  but 
irregularly  crinkled  and  varied  in  thickness,  and  of  a  granular 
structure. 

This  species  bears  some  resemblance  to  Amplexopora  pu^tulosa, 
but  may  be  distinguished  by  the  small,  irregular,  smooth  zoariura, 
the  granulose  intermural  line,  and  larger  and  fewer  acanthopores. 
The  only  associated  species  is  A.  granulosa,  which  differs  from  A. 
pumila  in  the  absence  of  acanthopores,  the  presence  of  a  cingulum, 
the  wide  intermural  line  with  granules  in  transverse  rows,  and 
the  absence  of  mesopores. 

Ocurrence:  Rather  abundant  in  the  upper  15  feet  of  the 
Waynesville  and  lower  25  feet  of  the  Liberty,  in  Cuts  14,  16  and 
17,  on  the  Big  Four  Railroad,  near  Weisburg,  Indiana« 

Amplexopora  Septosa  Macxtlosa  n.  var. 
Plate  III,  Figs.  1-lc. 

Zoarium  robust,  ramose,  about  10  mm.  in  diameter  and  4  or  5 
cm.  long,  branching  every  2  or  3  cm.  Surface  with  elevated,  subsolid, 
flat-topped  maculae  about  1  mm.  in  diameter,  composed  of  meso- 
pores or  very  small  zooecia  surrounded  by  zooecia  considerably 
larger  than  the  average;  12  maculae  in  1  sq.  cm.  These  maculae 
constitute  the  main  distinguishing  characteristic  between  this  va- 
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riety  and  A.  septosa  and  its  other  varieties,  all  of  which  have 
macula*  on  a  level  with  the  general  surface  of  the  zoarium,  and 
composed  of  larger  zocecia  and  a  few  open  mesopores. 

Tangential  sections  show  that  the  zoa»cia  are  thick-walled,  al- 
though at  the  surface  the  walls  are  usually  thin  and  the  zoipcia 
polygonal,  and  separated  by  a  definite  dark  median  line;  8  zooBcia 
in  2  mm.  There  is  usually  no  cingulum  present  in  the  zooecia,  as  is 
ordinarily  the  case  with  the  variety  A.  septosa  muUispinosa.  The 
acanthopores  are  numerous,  5  or  6  surrounding  a  zoa?cium  about 
2/3  the  size  of  No.  1,  that  is  1/30  mm.  in  diameter,  sometimes  in- 
flecting the  zooecial  walls.  The  outlines  of  the  acanthopores  are 
indistinct ;  the  lumen  is  extremely  small  and  seldom  showing,  but 
sometimes  appearing  clear  and  well-defined.  The  maculaB  are  seen 
to  be  composed  of  mesopores  either  completely  filled  with  secondary 
tissue  or  possessing  a  thick  cingulum.  Communication  pores  are 
sometimes  present  in  large  numbers. 

The  zoiecia  in  the  axial  region  have  thin,  irregularly  crinkled 
walls  and  are  usually  without  diaphragms,  although  an  occasional 
very  thin  one  is  present.  In  the  curve  from  the  immature  to  the 
mature  region  the  zocecial  walls  are  considerably  thickened  and 
there  begins  a  close-set  series  of  diaphragms  which  become  more 
and  more  crowded  till  a  point  about  half  way  from  the  submature 
region  to  the  surface  is  reached,  at  which  point  the  diaphragms 
suddenly  stop  and  only  an  occasional  one  is  inserted  from  there  on 
to  the  surface.  In  the  type  specimen  there  appears  to  have  been  a 
rejuvenation  after  maturity  was  reached  and  several  diaphragms 
are  again  inserted.  The  median  dark  line  is  quite  distinct,  and 
nearly  straight,  as  ordinarily  seen.  In  good  slides  under  a  high 
power  of  the  microscope  (320  diameters)  this  median  line  is  seen 
to  be  composed  of  curved,  transverse  rows  of  granules,  and  is  not  a 
double,  or  even  single,  plate  separating  adjacent  zorecia  and  along 
which  the  walls  tend  to  split.  This  variety  agrees  in  all  respects 
with  A.  septosa  muUispinosa,  except  the  presence  of  the  promi- 
nent, subsolid,  elevated  macula\ 

Occurrence:  Common  in  the  upper  70  feet  of  the  Eden  and 
low^er  50  feet  of  the  Maysville,  in  Cuts  1,  2,  3,  4  and  5,  on  the 
Big  Pour  Railroad,  near  Guilford,  Indiana. 

AMPiiKXOPOBA  Skptosa  Mintma  w.  var. 
Plato  IV,  Figs.  1-1(1. 

Zoarium  small,  ramose,  2-5  mm.  in  diameter  and  3  or  4  cm. 
long,  branching  frequently.     Surface  smooth,  with  small,  incon- 
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spiciious  macula*  composed  of  large  zooecia  and  a  few  mesopores, 
not  raised  above  the  general  level  of  the  surface. 

In  tangential  sections  the  zooicia  are  seen  to  be  thin- walled, 
with  no  cingulum,  the  dark  median  line  showing  quite  plainly ;  8  or 
9  zo(Pcia  in  2  mm.  Acanthopores  are  numerous,  5  or  6  surround- 
ing a  zocecium,  about  1/3  the  size  of  No.  1,  that  is,  1/60  mm.  in 
diameter,  with  a  clear,  well-defined  lumen.  Mesopores  few,  scarcely 
more  numerous  in  the  macule  than  elsewhere. 

Diaphragms  numerous  in  the  submature  region,  absent  in  the 
mature,  and  absent  or  few  in  the  axial  region;  w^alls  crenulated. 
Walls' somewhat  thickened  in  the  mature  region. 

This  variety  differs  from  A.  septosa  in  having  smaller  zoaria, 
thinner  walls  and  smaller  acanthopores  which  do  not  inflect  the 
zocecial  walls. 

Occurrence :  Common  in  the  upper  70  feet  of  the  Eden  and 
lower  50  feet  of  the  Maysville,  in  (Uits  1,  2,  3,  4  and  5,  on  the  Big 
Pour  Railroad,  near  Guilford,  Ind. 

Atactopora  Intermedia  n.  sp. 
Plate  IV,  Figs.  2,  2a;  Plate  V,  Figs.  Md. 

Zoarium  parasitically  attached  to  Orthoccras,  no  basal  epitheca, 
about  20  sq.  cm.  in  area  and  1  mm.  thick,  and  made  up  of  super- 
imposed layers.  The  surface  presents  prominently  raised  subsolid 
monticules,  which  are  slightly  elongated  in  the  direction  of  the 
longitudinal  axis  of  the  Orfhoceras  and  in  rows  in  the  same  direc- 
tion, about  15  occupying  the  space  of  1  sq  cm.  Zooecia  floriform, 
thin-walled  at  the  surface,  indented  by  the  small  but  conspicuous 
acanthopores. 

Tangential  sections  show  the  zocecia  to  be  -very  irregular  in 
shape,  indented  by  the  numerous  conspicuous  acanthopores,  about 
9  zooecia  in  2  mm.  Each  zooecium  is  surrounded  by  a  very  thin 
dark  line,  the  i^terzooecial  tissue  consisting  of  irregular  granular 
material,  slightly  lighter  in  color  than  the  zocpcial  wall.  Acantho- 
pores very  abundant,  4  or  5  surrounding  each  zooecium.  No.  1  in 
size.  The  macula?  are  made  up  of  irregularly  concentric  tissue, 
enclosing  a  few"  acanthopores.    Mesopores  are  practically  absent. 

In  the  longitudinal  section  the  zooecia  are  thick-walled,  the  acan- 
thopores very  conspicuous  w4th  a  clear  canal,  which  is  somewhat 
irregular  in  size  but  not  increasing  in  size  as  the  surface  is  ap- 
proached. Diaphragms  numerous  in  the  lower  half  of  each  zooeci- 
um, usually  absent  in  the  outer  half.    Cystoid  diaphragms  are  pres- 
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eiit  in  some  of  Ibe  tubt*.  The  zoiwia  are  at  first  prone,  but  soon 
turn  at  right  angles,  and  then  proceed  direct  to  the  surface.  The 
maculae  are  compose<i  of  al sorted  zo<e(*ia  and  ac^nt  ho[>ores,  as  de- 
scribed by  Ulrich.* 

This  species  presents  se\eral  very  interesting  features.  It  is 
very  similar  to  Aiacfopora  hirsnia^  except  in  possessing  numerous 
diaphragms  in  the  lower  i>ortion  of  the  tubes.  It  resembles  Aiacto- 
port  Ua  in  possessing  eystiphragms  in  some  of  the  sooeicia.  We  do 
not,  however,  attach  even  specific  importiince  to  the  sporadic  devel- 
opment of  eystiphragms,  inasmuch  as  we  have  found  them  in  at 
least  nine  genera,  exclusive  of  the  Monticuliporidff.  In  a  'sulise- 
quent  paper,  now  in  preparation,  we  shall  suggest  an  explanation 
of  these  structures. 

This  s|>ecies  also  resembles  very  closely  several  species  of  SpaH- 
opora,  but  the  total  absence  of  a  lunarium  would  indicate  that  it 
is  not  a  Oramoporoid. 

Occurrence :  Rare  in  the  lild^licken  division  of  the  Eden,  in 
Cut  3,  on  the  Big  Four  Railroad,  near  Guilford.  Ind. 

CEBiLMOPOREU..A  TRnX>BA  n.  Sp. 
Plate  VI,  Figs.  lie. 

Zoarium  growing  paraaitieally  upon  other  bryozoans  {Hcic re- 
try pa  ulrichi),  with  no  epitheca,  forming  lai^  masses  by  super- 
imposition  of  layers.  Each  layer  is  less  than  1  mm,  in  thickness. 
The  type  specimen  is  5  cm.  long  and  about  2  cm.  in  diameter. 

Surface  nearly  smooth,  with  maculae  slightly  raised  or  depressed. 
Ma<;ula?  eompKified  of  smaller,  distorted  zoipcia  and  mesopores,  Zo- 
(jpcia  irregularly  trilobed,  with  a  strongly  arching  lunarium.  On 
un weathered  surfaces  minute  acanthopores  are  discernable,  Meso- 
pores are  numerous. 

In  tangential  sections  the  zooecia  are  seen  to  be  roughly  trilobed, 
with  moderately  thin  walls;  7  zooecia  in  2  mm.  Mesopores  rather 
abundant,  oval  or  irregular  in  shape.  Structures  exactly  like  the 
acanthopores  in  some  Trepostoraata,  and  which  we  consider  to  be 
true  acanthopores,  are  common,  though  irregularly  distributed 
among  the  zooecia.  They  are  about  half  the  size  of  No.  1,  that  is 
1/40  mm.  in  diameter.  Lunaria  prominent,  horseshoe  shaped,  oc- 
cup>nng  one-third  of  the  zooecial  circumference,  the  ends  project- 
ing slightly  into  the  zooecial  cavity.  Opposite  the  lunarium  is  an- 
other very  small  crescent-shaped,  light-colored  structure  very  sim- 


•Jocr.  Cm.  Soc.  Kat.  Hist..  VI,  p.  246. 
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ilar  to  the  lunarium  but  much  smaller.  These  structures  occur  also 
in  several  other  Ceramoporoids. 

In  longitudinal  sections  the  walls  are  seen  to  be  irregular  in 
structure,  rather  thin,  with  no  mural  pores  or  large  granules.  Dia- 
phragms thin,  one  or  two  in  each  tube.  Acanthopores  not  conspicu- 
ous, but  typically  developed,  with  comparatively  wide  canals  and 
thin  walls. 

This  species  is  closely  related  to  Ceramoporella  distincta,  but 
has  fewer  mesopores,  differently  shaped  zooecia  and  more  prominent 
lunaria.  It  resembles  Crepipora  in  the  distinct  lunaria  with  pro- 
jecting ends,  but  the  mesopores  are  not  collected  into  maculae,  and 
the  lunarium  overarches  more  than  in  that  genus.  It  is  distin- 
guished from  Ceramoporella  ohioensis  by  the  prominent,  horseshoe- 
shaped  lunarium. 

Occurrence:  Rare  in  the  McMicken  member  of  the  Eden,  in 
Cut  3,  on  the  Big  Four  Railroad,  near  Guilford,  Ind. 

Ceramporella  Tubulosa  n.  sp. 
Plate  VI,  Figs.  2,  2a ;  Plate  VII,  Figs.  1-lc. 

Zoarium  parasitically  attached  to  foreign  bodies,  in  the  type 
specimen  to  a  species  of  Orthoceras,  covering  over  30  sq.  cm.  and 
having  a  thickness  of  about  1  mm.    There  is  no  epitheca. 

Surface  smooth,  with  maculae  composed  largely  of  irregular 
mesopores,  neither  elevated  nor  depressed  and  scarcely  distinguish- 
able. Zooecia  oval,  surrounded  completely  by  irregular  mesopores. 
Lunarium  not  elevated.  Numerous  minute  acanthopores  may  be 
seen  on  unweathefed  surfaces. 

Tangential  sections  present  a  bizarre  appearance.  The  zooecia 
are  regularly  oval  in  shape,  all  orientated  the  same  way,  1/4  mm. 
long  and  1/6  mm.  wide,  about  6  in  2  mm.,  including  mesopores. 
Walls  of  medium  thickness.  Lunarium  pronounced,  occupying  a 
little  less  than  one-half  the  zooecial  circumference,  the  ends  not  pro- 
jecting into  the  zooecial  cavity.  Mesopores  abundant,  very  irreg- 
ular in  shape,  separMing  the  zooecia  the  distance  of  their  shorter 
diameter  and  in  the  same  direction;  usually  also  separating  the 
zooecia  in  the  direction  of  their  longer  diameter.  The  most  notice- 
able thing  in  tangential  sections  is  the  numerous  acanthopores. 
They  occupy  for  the  most  part  the  angles  between  the  mesopores. 
They  are  sometimes  much  more  abundant  than  in  the  section  fig- 
ured (Plate  VII,  Fig.  1),  there  being  as  many  as  ten  or  more  to  a 
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zofecium.  They  are  about  half  the  size  of  No.  1,  or  1,  40  ram.  in 
diameter,  though  they  vary  somewhat  in  size. 

Longitudinal  sections  show  very  few  diaphragms,  these  struc- 
tures averaging  less  than  one  to  a  tube.  The  acanthopores  are  per- 
fectly typical,  with  w4de  canal  and  thin,  laminated  walls.  Dia- 
phragms occasionally  cross  the  tube  of  the  acanthopore. 

This  species  most  closely  resembles  (^cramporcUa  granulosa,  but 
has  fewer  diaphragms,  more  mesopores,  and  absolutely  lacks  the 
large  granules  which  are  such  a  conspicuous  feature  of  longitudinal 
sections  of  that  species.  The  two  species  also  occupy  different  hori- 
zons. We  do  not  agree  with  Ulrich  that  the  '* small  dark  spots, 
precisely  like  acanthopores  in  tangential  sections/'*  are  simply 
the  cross-sections  of  granules,  but  hold  that  they  are  cross-sections 
of  true  acanthopores.  Our  specimens  of  Ceramoporella  granulosa 
show  these  granules  as  well  as  acanthopores,  from  which  they  are 
easily  distinguished  by  differences  in  structure. 

Ceramoporella  tubidosa  resembles  Ceramoporella  disfincta  ex- 
ternally, but  tangential  sections  of  the  two  are  ([uite  different. 

Occurrence:  Rare  in  the  upper  25  feet  of  the  Eden  in  Cut  3, 
on  the  Big  Four  Railroad,  near  Guilford,  Ind. 

Heterotrypa  Microstigma  n.  sp. 
Plate  VIII,  Figs.  1-lc. 

Zoarium  ramose  or  subramose,  about  10  mm.  thick  and  6  cm. 
long.  Surface  nearly  smooth,  with  very  small,  subsolid  maculae 
composed  only  of  mesopores,  surrounded  by  zooecia  slightly  larger 
than  the  average ;  15  macula^  in  1  scj.  cm.  Maculae  averaging  about 
1  mm.  in  diameter,  sometimes  slightly  elongated  transversely  to  the 
zoarium.  Zooecia  medium  thick  walled,  subpolygonal.  No  meso- 
pores show  at  the  surface  except  in  the  maculjp.  Acanthopores  not 
showing  at  the  surface. 

Tangential  sections  show  the  zooecia  to  be  subcircular,  very  thick 
walled,  9  zooecia  in  2  mm.  Mesopores  absent,  except  in  the  macula*, 
where  they  are  usually  nearly  closed  by  a  secondary  deposit  of  tis- 
sue. The  zooecia  1  aperture  is  surrounded  by  a  thick  ring  of  light- 
colored  tissue.  To  this  structure  which  is  found  in  many  species 
of  Trepostomata,  we  apply  the  name  *  *  cingulum. ' '  The  cingulum 
is  typically  developed  in  Amplexopora  cingulata  ITlrich.  Immedi- 
ately surrounding  the  cingulum  is  a  thin  dark  line,  the  true  zooecial 


•  Geol.  Su nr.  III.,  VlII,  p.  466. 
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wall.  The  intermural  tissue  is  light-colored,  and  finely  granular. 
Acanthopores  small,  No.  1  in  size,  and  abundant,  from  20  to  25  in 
10  zooeeia;  sometimes  slightly  inflecting  the  zooecial  walls.  The 
zooecia  and  acanthopores  are  quite  regular  in  size  and  arrangement. 

In  longitudinal  sections  the  zooecia  in  the  axial  region  are  seen 
to  be  crossed  by  diaphragms  averaging  8  tube  diameters  apart.  In 
the  mature  region  the  zooecia  are  very  thick  walled  and  provided 
with  diaphragms  less  than  one  tube  diameter  apart.  Mesopores 
are  rarely  seen  in  these  sections. 

The  character  which  distinguishes  this  species  from  associated 
species  of  Heterotrypa  is  the  minute,  subsolid  maculae.  Other  dif- 
ferences are  indicated  on  the  chart,  pages  417,  418. 

Occurrence:  Rather  rare  in  the  Waynesville,  in  Cut  13,  on 
the  Big  Four  Railroad,  near  Weisburg,  Ind. 

HoMOTRYPA  Alt  A  n.  sp. 
Plate  IX,  Figs.  1-lc;  Plate  X,  Figs.  1-lc. 

Zoarium  robust,  ramose,  or  slightly  compressed,  6  to  10  mm.  in 
diameter  and  4  or  5  cm.  long,  branching  about  every  2  cm.  Sur- 
face perfectly  smooth,  with  numerous  subsolid,  stellate  maculae, 
which  are  neither  raised  nor  depressed,  composed  of  small  meso- 
pores surrounded  by  zooecia  somewhat  larger  than  the  average.  The 
macula?  have  a  tendency  to  be  drawn  out  in  the  direction  of  the 
longitudinal  axis  of  the  zoarium;  10  maculae  in  1  sq.  cm.  At  the 
surface  the  zooecia  are  polygonal  to  oval  with  medium  thick  walls, 
and  the  acanthopores  rarely  show. 

As  seen  in  tangential  sections  the  zooecia  are  polygonal,  me- 
dium  thick  walled,  with  oval  apertures;  10  zooecia  in  2  mm.  The 
aperture  is  surrounded  by  a  ring  of  dark  tissue,  succeeded  by  a 
lighter  ring,  and  this  is  in  turn  surrounded  by  a  second  dark 
ring  of  granular  tissue.  Ordinarily  there  is  a  median  line  of 
light-colored  tissue,  but  occasionally  this  is  absent,  in  which  case 
the  median  line  is  made  up  of  the  second,  granular  zooecial  wall. 
Mesopores  are  practically  absent,  except  in  the  maculae,  but  there 
are  occasional  small  zooecia  which  might  be  mistaken  for  meso- 
pores, but  differ  from  mesopores  in  having  walls  exactly  like  the 
large  zooecia.  The  maculae  are  coipposed  of  mesopores  which  have 
almost  always  been  filled  by  a  deposit  of  light-colored  schleren- 
chyma.  Acanthopores  common,  4  in  10  zooecia,  very  minute,  num- 
ber 0  in  size,  with  no  central  lumen.  Communication  pores  are 
sometimes  present. 
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In  longitudinal  sections  the  zooecia  have  wavy  walls  and  no 
diaphragms  in  the  axial  region.  The  zooecia  turn  sharply  out- 
ward in  the  submature  region  and  proceed  direct  to  the  surface. 
Mature  region  deep,  1.5  to  2  mm.  from  the  submature  region  to 
the  surface.  A  series  of  5  or  6  cystiphragms  is  developed  in  the 
bend  of  the  submature  region.  A  close-set  series  of  diaphragms 
extends  from  the  immature  region  to  the  surface.  Cystiphragms 
are  frequently  interpolated  near  the  surface,  where  the  dia- 
phragms are  variously  curved.  Rarely  in  the  submature  re- 
gion an  acanthopore  about  number  1  in  size  appears,  but  never 
reaches  the  surface. 

This  species  is  most  closely  related  to  Homotrypa  grandis  Bas- 
sler,  from  the  Lorraine  of  Tennessee,  but  differs  in  having  only 
about  a  tenth  as  many  acanthopores,  and  in  wall  structure.  The 
specimen  figured  on  Plate  IX,  Fig.  Ic  seems  to  be  intermediate 
between  these  two  species;  the  tangential  section,  however,  is 
different  (Plate  X,  Ic). 

Occurrence:  Common  in  the  Mt.  Hope-Fairmount  in  Cuts  2 
and  4  on  the  Big  Four  Railroad,  near  Guilford,  Ind. 

Homotrypa  Glabra  n.  sp. 

Plate  XI,  Figs.  1-td. 

Zoarium  small,  ramose,  2  to  5  mm.  in  diameter  and  2  or  3  cm. 
long.  Surface  smooth,  with  solid,  stellate  maculae  composed  of 
mespores  which  have  been  completely  filled  with  schlerenchyma. 
Zooecia  thick  walled,  their  apertures  oval. 

In  tangential  sections  the  zooecia  are  seen  to  be  thick  walled, 
the  zooecial  apertures  oval  and  largely  filled  with  a  secondary  de- 
posit of  schlerenchyma,  most  of  the  thickening  being  on  the  upper 
side  of  the  zooecium.  Zooecial  walls  granular,  much  as  in  Homo- 
trypa  cylindrical  with  a  light  streak  of  intermural  tissue.  Acan- 
thopores  rare,  minute,  number  0  in  size,  and  indistinct.  Meso- 
pores  absent.     About  9  zooecia  in  2  mm. 

Longitudinal  sections  show  the  zooecia  in  the  axial  region  to 
have  thin,  crinkled  walls,  and  no  diaphragms.  Four  or  five  cysti- 
phragms appear  in  the  submature  region  but  there  are  none  in 
the  mature  region.  Occasionally  a  diaphragm  or  two  is  present 
in  the  mature  region.  Some  of  the  zooecia  are  without  cysti- 
phragms. The  zooecial  walls  are  greatly  thickened  in  the  mature 
region,  most  of  the  thickening  being  on  the  upper  side.  The 
zooecia  emerge  obliquely  to  the  surface.    Acanthopores  are  almost 
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wanting  in  longitudinal  sections,  but  occasionally  one  of  about  i 
the  size  of  number  1  is  present  in  the  submature  region.  These 
acanthopores  do  not  appear  to  reach  the  surface. 

This  species  is  not  sufficiently  similar  to  any  described  species 
of  Homotrypa  to  require  comparison.  The  most  nearly  related 
form  seems  to  be  Homotrypa  exilis  Ulrich,  from  the  lower  third 
of  the  Trenton  shales  at  Minneapolis,  Minn. 

Occurrence:  Rare  in  the  McMicken  in  Cut  2  on  the  Big  Four 
Railroad,  near  Guilford,  Ind. 

Homotrypa  Spinea  n.  sp. 

Plate  XII,  Figs.  1-lc;   Plate  XIII,  Figs.  1-ld. 

Zoarium  subramose  to  subfrondescent,  about  5  mm.  thick,  10 
mm.  wide  and  4  to  6  cm.  long.  Surface  ordinarily  smooth,  with 
stellate  maculae  of  mesopores  surrounded  by  zooecia  larger  than 
the  average.  Well-preserved  surfaces  show  the  projecting  ends 
of  the  numerous  large  acanthopores;  but  in  most  of  our  speci- 
mens these  are  broken  off.  Zocecia  polygonal,  medium  thick  walled. 
Mesopores  are  usually  absent  except  in  the  maculae. 

In  tangential  sections  the  zooecia  are  subpoygonal  to  oval,  with 
thick  walls;  9  zocecia  in  2  mm.  Each  zooecial  aperture  is  sur- 
rounded by  a  dark  ring  of  tissue,  then  a  lighter  ring  and  finally 
by  a  second  dark  ring.  The  median  line  between  adjacent  zocecia 
is  dark  in  some  places,  but  ordinarily  there  is  a  line  of  light- 
colored  tissue  between  the  second  set  of  dark  rings.  Mesopores 
are  practically  absent  except  in  the  maculae.  Deep  sections,  or 
sections  from  immature  zoaria,  show  a  considerable  number  of 
small  mesopores.  The  acanthopores  are  rather  large,  from  num- 
ber 1  to  2  in  size,  4  in  10  zooecia. 

The  zocecia  in  the  axial  region  are  without  diaphragms,  their 
walls  thin  and  crinkled.  A  considerable  number  of  large  acan- 
thopores appear  in  the  axial  region  and  proceed  to  the  surface, 
bending  with  the  zocecia,  though  sometimes  they  cut  across  the 
zocecia  and  maintain  a  straight  course.  The  zooecia  turn  with  an 
increasing  curvature  after  they  reach  the  immature  region,  and 
emerge  at  the  surface  almost  at  right  angles.  The  walls  become 
considerably  thickened  in  the  mature  region.  A  close-set  series  of 
cystiphragms  and  diaphragms  is  developed  from  the  immature 
region  to  the  surface. 

The  internal  characters  of  this  species  are  quite  constant.  No 
associated  species  resembles  it  very  closely  in  internal  characters. 
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Homolrypa  flabiUarh  spinifi  ra  llassler  rwwmhles  it  /oarially,  bill 
//.  spiiita  is  ri'ailily  <)istiiiKiiislu-il  \>y  tlif  thii-kcr  walls,  siuhIIci- 
avHiithopoi-es  ami  tlic  aliiserui-  of  diapliragms  in  the  axial  region. 
Oiturrfiu€:  Katlier  cominoii  in  the  Mt.  Hope- Fair  mount  in 
Cuts.  2.  4.  5  and  7.  on  the  Big  Four  Kailroad.  near  Guilford.  Ind. 

Mesotryi-a  Orbicii.tata  n.  sp. 
Plate   XIV,   Figs.   1-Ib. 

^oariuni  i)i»eoidal  or  heniispherieal.  lU  to  15  luni.  in  diameter 
and  2  to  5  mm.  thiek,  with  a  eoneave  haae,  growing  parasitica  I  ly 
upon  brachiopod  sliells;  there  is  no  Imsal  epitheea.  The  zoariuiii 
is  made  up  of  two  or  three  superimposed  layers  or  suecessive 
rejuvenations  witii  thickening  of  the  walls  and  maximum  develop- 
ment of  acantlioporcs,  exaetly  HS  found  in  the  genus  Sligmatilla. 
We  do  not  attach  even  varietal  sigiiificaiKe  to  this  feature,  which 
18  luerely  due  In  ivjuvenation  and  is  eonnnon  lo  all  genera  of 
Trepostomata. 

The   suifaee   is  smooth,   with   the  ordinary   maeulie   of   large 
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meter,  about  10  in  1  sq.  em.  The  zoipeia  are  circular,  inediuin 
thick-walled,  the  angles  between  them  occupied  by  mesopores. 

Tangential  sections  present  a  pretty  appearance.  The  zocecial 
apertures  are  nearly  circular  and  surrounded  ])y  a  cingulum  of 
light-colored  tissue;  8  or  9  zooecia  in  2  mm.  The  true  zooecial 
wall  is  an  irregular,  dark  line,  enclosing  numerous,  very  minute 
acanthopores.  These  acanthopores  are  number  0  in  size  and  rarely 
show  the  central  canal;  8  or  10  surround  a  zoa^cium.  Communi- 
cation pores  are  occasionally  present. 

Irregular  mesopores  occupy  the  angles  between  the  ordinary 
zooecia.  The  zo(ecia  of  the  macula?  have  no  cingula,  conseiiuently 
their  apertures  are  larger  than  the  average.  They  are  more  or 
less  completely  separated  by  large,  extremely  irregular  mesopores. 
The  mesopores  are  not  hazy  or  indefinite,  but  clear-cut,  as  if 
they  were  merely  spaces  between  the  zo(rcia.  The  mesopores, 
rather  than  the  zoopcia,  are  strongly  inflected  by  the  acanthopores. 
The  structure  of  the  walls,  as  well  as  the  arrangement  of  zocecia, 
mesopores  and  acanthopores,  is  the  most  irregular  of  any  species 
we  have  seen. 

The  zocpcia  in  the  axial  region  are  without  diaphragms,  their 
walls  thin  and  wavy.  They  curve  gradually  till  they  reach  the 
submature  region,  whence  they  proceed  direct  to  the  surface.  One 
or  tw^o  diaphragms  are  developed  in  the  mature  region.  The 
mesopores  have  a  chain-like  appearance,  very  similar  to  those 
of  SfigmafcUa  caicnulaia  n.  sp. 

This  species,  which  has  all  the  generic  characters  of  Nichol- 
aoncUay  boars  a  close  resemblance  to  Stigmafella,  and  raises  the 
question  whether  Nicholsonella  should  not  be  replaced  in  the  fami- 
ly TIeterotrypidae. 

The  irregular  structure  and  arrangement  of  parts  makes  this 
species  easy  to  recognize  and  to  distinguish  from  other  species  of 
NichohonfUa. 

Occnncncf:  Rare  in  the  Arnheim,  in  Cut  11  on  the  Big  Four 
Railroad,  near  Harmon's  station,  Tnd. 

Peronoporella  new  genus. 

Compressed,  flabellate  Monticuliporidae,  having  a  much  abbre- 
viated axial  region  but  no  median  lamina.  ZofPcia  oval  or  peta- 
loid,  commonly  indented  by  the  abundant,  rnther  large  acan- 
thopores, which  give  to  the  surface  a  hirsute  appearance.  Meso- 
pores   numerous,    crossed    by    numerous    diaphragms,    sometimes 
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closed  at  tlie  sufface.  No  monticules,  but  inconspicuous  raacuUc 
of  larger  Z(Keeia  and  ineBopores  are  present. 

This  genus  is  distiti^isbed  from  Uomotrypa  by  its  abundant 
inesopores,  from  I'cronnpora  by  Ihe  alisence  of  a  median  limina, 
and  from  Atai-toiwrella  by  its  froudfseent  form.  Feroiioporella 
is  distinguished  from  Homotrypella,  to  which  it  is  evidently  most 
closely  related,  by  the  narrow  axial  region  and  the  presence  of 
cyatiphragms  all  the  way  from  the  axial  region  to  the  surface. 
The  longitudinal  section  is  very  similar  to  that  of  Peronopora,  ex- 
cept that  there  is  no  median  lamina,  and  there  is  a  longer  imma- 
ture region  in  Peroiioporetla.  The  zoariuin  is  also  like  that  of 
Peronopora,  with  which  it  has  probably  been  confused,  but  it 
can  unually  be  distinguished  by  the  less  regular  arrangement  of 
KOfecia  and  mesopores  and  the  conspicuous  acanthopores  of  Pcr- 
onoporella. 

dcHolype:     Pcronvporella  dubia  n.  sp. 

Peronopokella  DrBi.v  h.  sp. 
I'ltites  XV,  XVr  and  XVII. 

2!oarium  compressed,  frondescent  or  laminar,  6  or  8  cm.  long, 
5  or  6  cm.  bi'oad  and  a)K)ut  2  mm.  thick.  Surface  smooth,  no 
monticules,  but  about  9  inconspicuous  maculse  in  1  sq.  cm.  Macu- 
la? only  slightly  elevated  above  the  general  surface,  composed 
of  5  or  6  noipcia  slightly  larger  than  the  average  and  separated 
by  large,  irregular  mesopores.  The  maculte  are  about  2  mm.  in 
diameter  and  :i  mm.  apart. 

The  zoHjeeia  at  the  surface  are  oval  or  irregidarly  petaloid,  in- 
flected by  the  numerous  acanthopores,  and  usually  separated  more 
or  less  completely  from  each  other  by  irregular  mesopores.  The 
conspicuous  acanthopores  give  to  the  surface  a  granulose  appear- 
ance. Sometimes  the  mesopores  are  closed  at  the  surface,  but  in 
ordinary  specimens  and  in  weathered  specimens  they  more  or 
less  completely  surround  the  zoa-cia.  The  zoceeial  walls  are  thick 
at  the  surface. 
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In  the  typical  tangential  section  (Plate  XV,  Figs.  1,  Ic)  the 
zooecia  are  oval,  indented  by  the  acanthopores,  and  separated  from 
each  other  at  the  angles  by  numerous  oval  mesopores.  The  cres- 
centic  edges  of  one  or  more  cystiphragms  occupy  each  zooBcial 
aperture.  The  walls  are  of  medium  thickness,  and  consist  of  a 
dark  ring  next  to  the  aperture,  surrounded  by  lighter  tissue.  Oc- 
casionally there  is  a  second,  indistinct,  interrupted  dark  line 
separating  two  zooecia,  but  not  comparable  to  the  dark  median 
line  of  the  Integrata.  Three  or  four  acanthopores  having  a  diame- 
ter of  about  one-fourth  the  zocecial  aperture,  or  a  little  larger 
than  number  1,  surround  a  zocecium.  In  deeper  sections  they 
are  slightly  smaller  and  in  shallower  sections  slightly  larger  than 
in  ordinary  sections.  They  have  a  central  lucid  canal  surrounded 
by  a  very  dark  ring,  which  is  in  turn  surrounded  by  successively 
lighter  concentric  rings.  The  outer  limits  of  the  acanthopores  are 
not  clearly  defined,  where  they  fade  into  the  mural  tissue.  Deeper 
sections  show  thinner  walls,  more  numerous  and  larger  mesopores 
and  somewhat  smaller  acanthopores  (Plate  XV,  Fig.  la).  Com- 
munication pores,  similar  to  those  found  in  Homotrypa  and  many 
other  genera,  are  occasionally  present  in  tangential  sections. 

In  longitudinal  sections  the  immature  region  is  seen  to  be 
about  one-fifth  as  broad  as  the  whole  zoarium.  The  zooecia  are 
at  first  almost  parallel  to  the  surface,  thin-walled  and  crossed  by 
a  few  remote  diaphragms.  They  gradually  bend  toward  the  sur- 
face till  the  submature  region  is  reached,  where  they  bend  more 
abruptly  outward  and  proceed  in  a  straight  line  to  the  surface 
and  emerge  at  right  angles  to  the  latter. 

Numerous  cystiphragms  are  developed  in  the  immature  region, 
on  the  upper  or  distal  side  ,of  the  zooecia,  and  extend  almost  to 
the  surface  in  an  increasingly  crowded  series.  They  also  become 
smaller  as  they  approach  the  surface.  There  are  a  few  diaphragms 
in  the  immature  region  of  the  zooecia,  but  usually  none  in  the 
mature  region.  The  mesopores  are  provided  with  a  close-set  series 
of  diaphragms  from  the  immature  region  to  the  surface. 

Acanthopores  are  numerous  in  the  longitudinal  section,  of  rath- 
er large  size  and  with  a  clear  central  canal.  They  are  ordinarily 
straight,  beginning  in  the  immature  region  and  increasing  slightly 
in  size  till  they  reach  the  surface.  Sometimes,  where  they  have 
been  protected  by  an  overgrowth,  the  acanthopores  extend  some 
distance  (one  or  two  zooecial  diameters)  above  the  general  level 
of  the  surface.  In  this  case  they  consist  only  of  the  central  canal 
and  the  thin  dark  tube  immediately  surrounding  it.     We  have 
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observed  this  same  feature  in  many  other  species,  and  it  throws 
much  light  on  the  structure  and  function  of  acanthopores.  Or- 
dinarily this  tenuous  tu])e  is  broken  off  near  the  surface,  and  we 
do  not  see  the  complete  acanthopore. 

A  remarkable  feature  of  the  acanthopores  of  Peronoporella  is 
their  occasional  irregularity  as  seen  in  longitudinal  sections.  Very 
frequently,  instead  of  proceeding  in  a  straight  line,  they  are  bent 
in  the  shape  of  a  hook,  or  in  other  unusual  forms  (Plate  XVI, 
Fig.  la).  Then  they  appear  to  be  rejuvenated  and  proceed  to- 
ward the  surface,  sometimes  showing  several  successive  disloca- 
tions. Almost  every  longitudinal  section  shows  these  hooked 
acanthopores.  They  indicate  that  as  the  zoarium  grew  these  tubes, 
which  extended  above  the  surface,  w^re  sometimes  accidentally 
broken  off  or  bent  and  were  immediately  rejuvenated.  So  far 
these  peculiarly  shaped  acanthopores  have  not  been  detected  in 
any  genus  except  Peronoporella.  We  do  not,  however,  at  present, 
consider  this  feature  as  constituting  a  generic  or  even  a  specific 
character. 

This  species  resembles  species  of  Peronopora  very  closely,  both 
in  zoanial  habit  and  in  longitudinal  sections,  but  the  absence  of 
any  median  lamina  in  over  50  longitudinal  and  cross-sections  ex- 
amined convinces  us  that  it  is  not  a  Peronopora,  Figures  of  Pcr- 
onopora  vera  for  comparison  are  given  on  Plate  XVTI,  Figs.  2,  2a. 

Occurrence:  Common  in  the  Bellevue  in  the  Borrow  Cut  and 
abundant  in  the  Arnheim  in  Cuts  10  and  11,  on  the  Big  Four 
Railroad  near  Harmon's  station.  Ind. 

Stigmatella  Alcicorni^  n.  sp. 

Plate  XVni,   Fi?s.    Me, 

Zoarium  comi)ressed,  frondescent  or  subramose,  about  2  mm. 
thick,  2  or  >\  cm.  high  and  about  the  same  distance  in  width. 
Around  the  margin  there  are  short,  subramose  branches,  giving 
to  the  zoarium  the  appearance  of  the  antlers  of  the  moose.  The 
surface  is  nearly  smooth,  having  about  10  slightly  raised  maculsp 
in  1  H<\.  cm.  The  macula*  are  composed  of  larger  cells  and  a 
few  mesopores.  The  zooecia  at  the  surface  are  thin-walled  and 
polygonal. 

The  zwivia,  in  tangential  sections,  are  thin-walled,  polygonal 
and  Heparated  in  some  places  by  an  interrupted  dark  line;  7  or 
8  zofjpcia  in  2  mm.     Acanthopores  are  very  small,  between  nura- 
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ber  0  and  1  in  size,  about  10  occurring  in  10  zocecia.     Mesopores 
are  usually  absent. 

Longitudinal  sections  show  that  the  zocecia  have  thin  walls 
throughout,  with  very  little  thickening  in  the  mature  region.  The 
zocecial  walls  are  more  or  less  crinkled.  Diaphragms  are  absent, 
except  a  single  one  occasionally  in  the  young  part  of  the  zooeciuin. 
The  acanthopores  are  not  conspicuous,  but  have  a  clear,  sinuous 
canal ;  they  are  numerous  in  the  periphery  and  rare  in  the  axial 
region. 

The  only  associated  bryozoan  with  which  this  species  might  be 
confused  is  the  very  thin  form  of  Heterotrypa  frondosa,  but  the 
larger  zocecia,  thinner  walls  and  absence  of  mesopores  will  dis 
tinguish  S.  alcicornis. 

Occurrence:  Rather  common  in  the  Fairmount,  in  the  u])per 
15  feet  of  Cut  5  on  the  Big  Four  Railroad,  near  Guilford,  Ind. 

Stigmatella  Catenulata  n.  sp. 

Plate   XIX,   Figs.   1-lc. 

Zoarium  robust,  subramose,  1.5  to  2  cm.  in  diameter  and  5  or 
6  cm.  long.  Surface  nearly  smooth,  with  low,  round  monticules 
or  large  maculae,  composed  of  mesopores  and  large  zocecia.  Zocecia 
subcircular,  with  medium  thin  walls.  Mesopores  are  usually  re- 
stricted to  the  clusters,  but  sometimes,  on  immature  branches, 
there  may  be  a  small  area  in  which  mesopores  are  numerous. 

Tangential  sections  show  the  zocecia  to  be  subpolygonal  and 
thin  walled,  with  a  light-colored  intermural  line;  9  zocecia  in  2 
mm.  Where  there  are  mesopores  the  zocecia  are  smaller,  but  there 
is  the  same  number  in  2  mm.,  including  mesopores.  The  acan- 
thopores are  small  but  conspicuous,  about  half  the  size  of  number 
1,  that  is,  1/40  mm.  in  diameter,  about  10  in  10  zocecia.  They 
are  situated  at  the  angles  of  junction  of  the  zocpcia  and  never  in- 
flect the  zocecial  wall.  Mesopores  are  usually  few  or  absent  in 
sections  near  the  surface,  but  occasionally  a  section  will  show  a 
region  of  numerous  mesopores,  especially  if  the  section  is  deep  or 
taken  from  an  immature  branch. 

Diaphragms  are  absent  in  the  axial  region  and  there  are  only 
one  or  two  in  the  mature  region.  The  zocecial  walls  are  only 
slightly  thickened  in  the  mature  region,  which  is  2  or  3  mm.  in 
depth.  The  chain-like  mespores  are  the  noticeable  feature  of 
longitudinal  sections.  They  begin  in  the  submature  region  and 
ordinarily  do  not  reach  the  surface.    Where  the  diaphragms  cross 
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the  raesopores  there  is  a  constriction,  giving  to  the  mesopores  the 
appearance  of  chains  or  strings  of  beads.  The  zooecial  walls  are 
nearly  straight  or  only  slightly  flexuous. 

This  species  is  evidently  most  closely  related  to  Stigmatella  in- 
ierporosa  Ulrich  and  Bassler,  which  it  resembles,  but  it  may  be 
distinguished  from  that  species  by  its  more  rebust  habit  of  growth, 
thicker  mature  region  and  less  numerous  mesopores  and  greater 
development  of  chain-like  mesopores. 

Occurrence:  Rather  common  in  the  Arnheim,  in  Cuts  10  and 
11,  on  the  Big  Pour  Railroad  near  Harmon's  station,  Ind. 

Stigmatella  Incrustans  n.  sp. 

Plate  XIX,  Fig.  2;  Plate  XX,  Figs.  1,  la. 

Zoarium  incrusting  foreign  bodies,  in  the  type  specimen  attached 
by  an  epitheca  to  a  cast  of  Orthoccras;  irregular  in  growth,  4  or 
5  cm.  long  and  2  to  3  cm.  wide,  and  from  1  to  5  mm.  in  thick- 
ness, and  composed  of  several  superimposed  layers.  The  surface 
is  strongly  monticulated,  10  monticules  in  1  sq.  cm. 

In  tangential  sections  the  zocecia  are  very  thin- walled,  polygo- 
nal, 8  in  2  mm.  Mesopores  are  practically  absent.  Acantho- 
pores  are  conspicuous,  situated  at  the  angles  or  in  the  walls  be- 
tween adjacent  zooecia,  sometimes  strongly  inflecting  the  zooecial 
walls;  10  acanthopores  in  10  zooecia  and  in  size  ranging  from 
number  0  to  1. 

The  zocecia  are  at  first  prone,  but  quickly  assume  an  erect  posi- 
tion and  proceed  in  undulating  curves  to  the  surface.  Diaphragms 
are  almost  absent,  except  in  the  successive  mature  regions,  which 
makes  the  whole  section  appear  to  have  numerous  diaphragms. 

This  species  differs  from  Stigmatella  nicklesi  Ulrich  and  Bas- 
sler, to  which  it  seems  to  be  most  closely  related,  in  zoarial  habit, 
in  possessing  prominent  conical  monticules,  and  in  having  fewer 
acanthopores  which  vary  considerably  in  size.  It  differs  from  Stig- 
ma tell  a  clavis  (Ulrich)  in  the  same  respects.  This  form  also  re- 
sembles Cyphotrypa  wilmingtonensis  Ulrich  and  Bassler,  but  there 
is  no  doubt  of  its  being  a  Stigmatella  as  the  latter  genus  is  at 
present  defined. 

Occurrence:  Rare  in  the  low^er  Liberty,  in  Cut  17  on  the  Big 
Four  Railroad,  near  Weisburg,  Ind. 
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Stiqmatella  Sessilis  n.  sp. 

Plate  XIX,  Fig.  3 ;  Plate  XX,  Figs.  2-2b. 

Zoarium  discoidal,  about  15  mm.  in  diameter  and  3mm.  thick 
in  the  center,  growing  parasitically  upon  foreign  objects.  There 
is  no  basal  epitheca. 

The  zooecia,  as  shown  by  tangential  sections,  are  polygonal,  their 
apertures  oval  or  circular,  10  zooecia  in  2  mm.     Surrounding  the 

« 

aperture  is  a  ring  of  very  light-colored  schlerenchyma,  which  is 
in  turn  surrounded  by  a  very  thin  dark  ring.  The  median  line 
is  usually  light  in  color,  but  is  absent  in  some  places,  in  which 
case  the  two  dark  rings  constitute  the  median  line.  Mesopores 
are  practically  absent.  Acanthopores  are  numerous,  10  in  10  zo(£- 
cia,  quite  constant  in  size,  about  2/3  the  size  of  number  1,  that 
is  1/30  mm.  in  diameter.     The  lumen  is  clear. 

The  zooecia  at  first  are  crossed  by  thin  diaphragms,  their  own 
diameter  or  less  apart.  In  this  region  there  is  also  a  considerable 
number  of  chain-like  mesopores.  In  the  remaining  portion  of  the 
zooecia  the  diaphragms  are  twice  their  diameter  apart.  At  several 
successive  levels,  4  in  the  type  specimen,  the  acanthopores  and  walls 
show  the  characters  of  maturity.  At  these  levels  there  is  one  dia- 
phragm, occasionally  2,  in  each  tube,  at  the  same  height  m  adjacent 
zooecia.  That  these  levels  represent  successive  stages  of  maturity  is 
proven  by  the  specimen,  for  the  growth  is  interrupted  completely  in 
one  part  of  the  zoarium  at  these  four  levels.  This  characteristic  of 
rejuvenation  and  overgrowth  is  not  confined  to  the  genus  Stigma- 
tella.  It  is  a  common  feature  of  a  good  many  species  of  Trepos- 
tomata,  and  we  consider  it  as  an  inadequate  basis  upon  which  to 
found  a  genus.  We  consider  Stigmatella  as  a  valid  genus ;  but  we 
rely  chiefly  upon  the  thin  walls,  small  acanthopores,  few  dia- 
phragms and  the  presence  of  mesopores  for  its  recognition. 

Stigmatella  sessilis  differs  from  SI.  nicklesi  Ulrich  and  Bassler, 
which  it  closely  resembles,  in  internal  characters,  in  zoarial  habit, 
and  in  having  thicker  walls  and  smaller  acanthopores. 

Occurrence:  Rare  in  the  Fairmount,  in  Cut  7,  on  the  Big 
Four  Railroad,  near  Manchester  Station,  Ind. 
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EXPLANATION  OF  PLATES. 

PLATE  I. 

Afiiplcropora  grnnulofia  n.  s[) p.  421 

1.  rortion  of  the  siirfaoo  of  the  original  of  Fig.  Ic,  x  8,  showing 
tlie  nsnal  appearance  of  the  surface,  except  that  the  walls 
are  not  ordinarily  quite  so  thick. 

la.  Tangential  section  x  45,  showing  the  granulose  walls,  the  cin- 
gnla,  and  absence  of  acanthopores.     (109-14) 

lb.  Tx)ngitndinal  section,  x  20,  showing  abundant  ordinary  dia- 
phragms and  curved  diaphragms.     ( 110^23 ) 

Ic.  A  nearly  c<miplete  zoarium,  natural  size,  showing  anastomos- 
ing branches. 

Tiower  Liberty,  in  Cut  16,  Weisburg,  Tnd. 


la. 


/i 
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PLATE  11. 

Amplexopora  pnmU<t  n.  Kp p.  422 

1.  A  portion  of  tbe  surfaoe  of  the  original  of  Fig.  Id,  x  S,  showing 
the  thin  walls  and  few  mesopores. 

la.  Tyi)U-A]  taugientia)  Beet  ion,  x  45,  showing  the  granulose  median 
lim»  and  large  acanthopores :  from  the  npi>er  10  feet  of 
C^it  IG,  lower  Liberty,  Weishnrg,  Ind,     (110-1) 

lb.  Longitudinal  secti(m  of  the  original  of  Fig.  le»  x  20,  showing 
numerous  diaphragms,  curved  diaphragms  and  a  few  large 
a<*antJi<)ix»res ;  from  the  ditch  east  of  the  railroad  in  Out 
17,  Weisburg,  Ind.    Lower  Lil»ertj\     (107-23) 

Jc  and  Id-    Two  zoaria.  natural  size,  showing  the  irregular  method 
of  branching.     Upi^er  15  feet  of  the  WaynesTille,  Cut  14, 
Weisburg,  Ind. 

le.  A  si>ecimen  from  the  Liberty;  same  as  lb. 


lo- 


re 
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PLATE  III. 

Amplexopota  septosa  maculosa  n.  vjir p.  423 

1.  Surface  of  the  original  of  Fig.  Ic,  x  8,  showing  thin  walls  and 
elevated,  siibsolid  maculne. 

la.  Tangential  section,  x  45,  showing  thick  walls,  imperfect  cingula, 
indistinct  acanthopores,  and  a  macula  of  mesopores.     (149-1) 

lb.  Longitudinal  section  from  the  snnie  specimen  as  la,  x  20.  show- 
ing close-set  diaphragms  in  the  submature  region. 

Ic.  Natural-size  view  of  a  nearly  complete  specimen. 

Mt.  Hope,  Cut  5.  Guilford,  Ind. 
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PLATE   V. 

Atactopwa  intcrmnlia  u.  sp p.  42^ 

(See  also  Plato  IV,  Fiji's.  2,  2a.) 

1.     Typical  tang:eDtlal  se<'tioii,  x  4.").  sliowinj::  thick  walls  and  abun- 
dant  acanthoiMjres   inflecting   the   y.ocecial    walls.     (ir)7-2:3.) 

la.  Tangential  section,  x  45,  showing  the  structure  of  a  macula. 
(157-23) 

lb.  Longitudinal  section,  x  45,  showing  the  structure  of  a  macula. 
(171-25) 

Ic.  Natural-size  view^  of  the  type  sp(»<Mmen,  showing  the  elevated, 
subsolid  macuLT. 

Id.  Typical    longitudinal    section,    x   20,    showing    two    layers,    and 
irregularly  disiK)scd  diajthragms  and  cystiphragms.     (171-25> 

Upper  25  feet  of  the  Eden,  Cut  3.  Guilfurd,  Ind. 


la 
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PLATE  VI. 

Ceramoporella  triloba  n.  sp p.  42G 

1.  1'ypical  tangential  section,  x  45,  showing  tlie  strong  lunarium 

and  three-lobed  zooecla.     (167-18) 
la.  View  of  the  type  specimen,  x  5/4. 
lb.  Longitudinal  section,  x  20,  showing  three  superimposed  layers. 

(167-18) 
Ic.  Portion  of  the  surface  of  the  type  specimen,  x  8,  showing  the 

prominent,  overarching  lunaria. 
Upper  Eden,  Cut  1,  Guilford,  Ind. 

Cera/iruyporella  tubulosa  n.  sp p.  427 

(See  also  Plate  VIL) 

2.  Surface,  x  8,  showing  the  oval  zooecia  and  numerous  mesopores. 
2a.  Longitudinal  section  of  the  same  specimen,  x  20.     (158-2) 
Upper  Eden,  Cut  3,  Guilford,  Ind. 
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PLATE  VII. 

CcramoporvUa  inhnlosa  n.  sp p.  427 

(See  also  Plate  VI,  Figs.  2.  2a.) 

1.  Tangential  section,  x  45,  showing  tho  oval  zoteda,  jirominent 
lunaria,  nnnieroiis  mesopores  and  acanthopores.     (158-8) 

la.  Natural-size  view  of  the  type  specimen. 

lb.  Longitudinal  section,,  x  45,  showing  the  acanthojwres,  one  of 
them  crossed  by  diaphragms.     (ir)8-2) 

le.  Longitudinal  sec^tion,  x  20.  showing  few  diaphragms,  and  Irregu- 
lar structure.     (l.")8-2) 

Upper  25  feet  of  tlie  Eden.  (Hit  3,  Guilford,  Ind. 
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tUu'iiitg  Win  !tf(i(ti('iul  wulU.     (i;2aUM) 
hi.  A  iimiiith  mI  Uh^  kiiuhui^  iti*  ttitt  orlgtiml  of  Fltf.  ti\  x  S,  show- 

ik   l.MM^tiutliiiiil   taiH'liuh,    \   *J{\  nUk^wiwii  K\U\\A\i'i\ii\\\ii   \\\   the  axial 
iv^ivtHj  auU  tiHi'k  wulU»  ahuiuUuit  iUai»hra>:in>»  ami  absiHKH* 
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FLATK  IX. 

//ofiiolrjfpa  alta  n.  m]» p.  429 

(H4'C  nUo  Plate  X.) 

1.     Vh»w  nf  n  iM'iirly  |)erf<Ht  HpfNiineii,  natural  size. 

111.  fir)ii|;itii<liiiiil   section,  x  45,  flhowiiig  dotails  of  wall  structare. 

(Hi.'i-2r{) 
lb.  T^otiKitudinn)    Hertioii,    x    20,    h1iow1ii$;   crinkled   walls,   absence   of 

dtnpbniKniH   in   tlie   nxliii   region,  and  cyRtiphragius  in   tbe 

bend.     (l(UJ-2a) 
Ic.  Longitudinal   Hcction,   x   20,   nhowlng  deep  mature  region,   and 

diHpbragniH  and  cyHtipbrngniK  in  the  bend.     (I<i3-21) 
Falnnount-  upp«r  40  feet  of  Cut  2.  Guilford.  Ind. 
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<Uirk  ED^ian  line  af»«l  other  «.Ma:i:s  of  stnu^nre.     i  l»t?-21 1 

1'--  TaifsretJtial  sfrfiUtti.  x  45.  sh*»win?  i-t^nmiaiiieation  pores. 
I  K3-21 » 

FairnH'iinr    nr^fier  4f>  feet  of  Cat  2.  Gii!lf«»ni.  !d«L 
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PLATE  XIV. 

Mcsotrypa  orhiculata  n.  sp p.  4J52 

1.  Ijongitudinal  section,  x  20,  showing  three  regions  of  maturity 

and  two  rejuvenations.     (134-9) 
la.  A  typical  tangential  section,  x  45.     (134-9) 
Ih.  Natural-size  view  of  a  nearly  perfect  si)eclmen. 
Middle  Arnheim,  upper  30  feet  of  Cut  10. 

yicholsonella  peculiaris  n.  sp p.  432 

(See  also  Plate  XIII,  Fig.  2.) 

2.  Longitudinal  section,  x  20,  showing  the  crenulated  walls  and 

beaded  mesopores.     (133-4) 
2a.  Tangential  section,  x  45,  showing  the  peculiar  mesopores,  small 

acanthoi)ores  and  communication  pores.     (133-4) 
Arnheim,  Cut  11,  Harmon's  station,  Ind. 


PLATE  XIV. 
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PLATK  XV. 

tU'i'onoiHiirlhi  iluhia  ii.  sp p.  4'M 

(Hh>  nlHo  IMntPH  XVI  ami  XVII.  i 

I  and  Ic.    Typical  tan):tMitial  wHtlons,  x  I.\  showing  tho  tlilok  walls, 
iMinHplcnonH  acnntliopoiM's  aiul  ill  tMinfti  nu»sn|>mvs.     n2S-.*i; 

la.  IHh»p   tanpMitial    stvthm,    x    A'k   showing   thinnor   walls,    more 

nnnuTouH  nu»s(ipon»s  and  sli};lit]y  smaller  aoanthoiK^res  than 

the  tyjdnil  s<Htlons.     (laiK"!) 
ll».  TangtMitlal  siH'tlon  near  !he  surfai-e,  x  -15,  showing  very  thiek 

walls  and  few  meso| Hires.     ( KU-JlU 
Id  and  le,     Portions  of  tiie  surfaces  of  two  well-preservetl  spei-i- 

nHHis,   X  S,   showhiu   the  usual   apptniraniv  of  the  surf  am*. 

tf,  A  nearly  ti>mplele  s|HH'imen.  natural  sixe. 
Arniieim,  l*ut  tl,  Harmon's,  Ind. 
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PLATE    XVI. 

PeronoporcUa  dnbia  n.  sp p.  4:i4 

(See  also  Plates  XV  aud  XVII.) 

1.    Typical  longitudinal  section,  x  20.     (129-24) 

la.  Portion  of  Ic,  x  45,  showing  distorted  acanthoiiores  and  details 
of  wall  structure.     (128-5) 

Arnheim,  Cut  11. 

lb.  Longitudinal  section  of  a  very  thin  si)ecimen,  x  20.  (133-18) 
Amheim,  Cut  10. 

Ic.  lYansverse  section  of  an  average  specimen,  x  20.  showing  the 
median  region,  and  an  overgrowth  of  the  same  species. 
(128-5)     Amheim,  Cut  11. 

Id.  Median  reglcn  (»f  a  longitudinal  section,  x  45,  showing  the  ab- 
sence of  a  median  lamina,  and  the  beginning  of  several 
zoflpcia.     (140-1) 

Ikjllevue,  Borrow  Cut. 

le.  Typical  longitudinal  section,  x  20.     {U0-\) 

Bel  lev  ue,  Borrow  Cut. 

Near  Harmon's,  Ind. 
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PLATE   XVII. 

i*tttiHoj0orillii  duhia  ii.  Kp 1».  4»'M 

(StH*  niM.  IMnl<»K  XV  and  XVI.  > 

1.  port  id  1 1  i»f  Ih.  X  AT>.  Kluiwiiii;  striK-tniv  of  :u':i!itlio|Hin's  mid  d«*- 

lailH  of  wall  Ktriutun*.     (i:«.24»     ArnlMMiii.  Tut  10. 
In.  liOiiKHiidfnal  vah-XUm  nf  .i  thin  zoariimu  x  20.     Anilieim.  i\n  11. 

(12S.12I 
lb.  I»nKttti<Hnal  KiH-tion  Bliowiii:;  ztxpcia   in  the  axial   n*;;ion,  ami 

rojuv<»natw1  mature  region,  x  20.    Arnheim.  Cut  10.     (133-24) 
lo.  Portion  of  V\k.  1,  Plate  XVI,  x  45.  showing  a  distorte<l  a<*autho- 

IKire  and  wall  stnu'ture.     Aniheini.  Cut  11.     (120-241 
Near  IlarinonX  Ind. 
Peronopora  vera  Nlcklen 

2.  Tanf^ential  Motion,  x  45.      (147-14) 

2a.  r^njritudinal  MH-tlon.  x  20,  Hhowin^  median  lamina  and  short 

immature  region.     Mt,  Hoik*.  Cut  .'>.     (147-1(*) 
These  flf^ureK  iire   pla<'<Ml   here   for  <-omp:n'ison   with   those  of  Peron- 
oporrtia. 
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PLATE    XIII. 

Ilomotrypa  spinca  n.  sp p.  431 

(See  also  Plate  XII.) 

1.  Ixmgitudinal  section,  x  45.  sliowinj?  details  of  stnicture.     Same 

as  Fig.  lb,  Plato  XII.     (1Cm-1) 
la.  l>pical  tangential  section,  x  4.5.     (157-2) 
Upper  25  feet  of  Cut  4,  Mt.  Hope-Fairmount,  Guilford,  Ind. 
lb.  A  large,  subfrondescent  speoimen,  natural  size.     Section  1.34C13, 

Mt.  Hoi>e.     (152-15) 
Ic  and  Id.     Two  zoaria,  natural  size,   from  the  upper  40  feet  of 

Cut  2,  Mt.  Hope-Fa irmount. 

NichoUonclla  peculiaris  n.  sp p.  432 

(See  also  Plate  XIV,  Fig.  2,  2a.) 

2.  Natural-size  view  of  a  nearly  complete  zoarium. 
Arnheim,  (Uit  11.  Harmon's  station,  Ind. 
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PLATE    XIX. 

StifjmatcUa  vatcnuhttu  u.  sp p.  4C^7 

1.  Tangential  section,  x  45.  showing  a  {)ortion  in  which  there  are 

no  niesoi)ores,  and  a  det^i)er  part  with  nnmerous  niesopon^s. 

(131-15) 
la  and  lb.     IVo  typical  longitudinal  sections,  x  20.  exhibiting  the 

characteristic  chain-like  mesop4)res.     (133-20;  131-15) 
Ic.  Fragment  of  a  si)ecinien.  natural  size. 
Arnheim.  Tuts  10  and  11.  Harmon's.  Ind. 

stit/mnteUa  iiu'rufttans  n.  sp p.  4i>S 

(See  also  Plate  XX.  Figs.  1.  la.) 

2.  View  of  a  si)einnien.  natural  size. 
Lower  Liberty,  Cut  17.  Weisburg.  Ind. 

Stigmatrlla  Hvssilh  n.  sp p.  43*) 

(See  als4»  Plate  XX.  Figs.  2-2b.) 

3.  Surface,  x  S,  of  the  si>ei'imen  shown  in  Fig.  2.  IMate  XX. 
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PLATE    XIX. 

Stif/matf'Ua  rutcnulata  ii.  sj) p.  4i>7 

1.  Tiin>?ent!nl  section,  x  45,  showing  a  portion  in  whicli  there  jire 

no  nu»KoiM)res,  and  a  det^per  p!irt  with  nnmerons  niesiipores. 

(131-15) 
la  and  Ih.     Two  typical  longitndinal  sections,  x  20,  exliiliitlng  the 

characteristic  chain-lilve  mesopores.      (133-20;   131-15) 
Ic.  Fragment  of  a  specimen,  natural  size. 
Arnheim,  Cuts  10  and  11.  Harmon's,  lud. 

Sti(nuntcU(i  imrustans  n.  sp p.  4:iS 

(See  also  IMate  XX,  Fiars.  1,  la.) 

2.  View  of  a  si)ecinien,  natural  size. 
Lower  Liberty,  Cut  17.  Weisburg.  Ind. 

Stipmatrlta  scfifiiHs  n.  sp p.  43'.) 

(See  also  Plate  XX,  Figs.  2-2b.) 

3.  Surface,  x  S,  of  the  spe(  inien  shown  in  Fig.  2,  IMate  XX. 
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PLATE  XX. 

Stigmatella  incrustans  n.  sp p.  438 

(See  also  Plate  XIX,  Fig.  2.) 

1.  Longitudinal    section,    x    20,    showing    tliree    mature    regions. 

(107-17) 
la.  Tangential  section,  x  45,  exhibiting  fceveral  sizes  of  acautho- 

pores.     (107-17) 
Lower  Liberty,  lower  10  feet  of  Cut  17.     Weisburg,  Ind. 

Stigmatella  sessilis  n.  .sp p.  439 

(See  also  Plate  XIX,  Fig.  3.) 

2.  Natural-sized  view  of  the  specimen   from   wliich   the  sections 

were  prepared  for  Figs.  2a  and  2b. 
2a.  Longitudinal  section,  x  20,  showing  two  mature  regions.     (146-8) 
2b.  Tangential  section,  x  45.     (140-8) 
Fairmount,  Cut  7,  Manchester,  Ind. 
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